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LETTER  OE  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Wasihington,  T).  C,  March  15,  1900. 
Sir:  I  have  the  honoi'  to  transmit  herewith  a  copy  of  a  report  on 
the  woi'k  and  expenditures  of  the  agricultural  experiment  stations  for 
the  fiscal  year  ended  June  30,  1899,  prepared  under  your  instructions 
in  comi)liance  with  the  following  provisions  of  the  act  of  Congress 
inaking  appropriations  for  this  Department  for  the  said  fiscal  year: 

The  Secretary  of  Agriculture  shall  prescribe  the  form  of  the  annual  financial  state- 
ment required  by  section  three  of  the  said  act  of  March  second,  ei^htcjen  hundred . 
and  eighty-seven;  shall  ascertain  whether  the  ex[)enditurcs  under  the  appropriation 
hereby  made  are  in  accordance  with  the  provisions  of  the  said  act,  and  shall  make 
report  thereon  to  Congress. 

This  report  has  been  transmitted  to  Congress  and  has  been  printed 
as  a  document  of  the  House  of  Representatives.  A  special  edition 
has  been  ordered  by  Congress  for  the  use  of  this  Department,  and  I 
respectfully  suggest  that  this  be  utilized  as  Bulletin  No.  83  of  this 
Office. 

Respectfully, 

A.  C.  True. 

Director. 

Hon.  James  Wilson, 

iSvcrdary  of  AyricuUure, 
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56th  Congress,  I  HOUSE  OF  REPRESENTATIVES,  j  Document 
1st  Session.     f  \    No.  500. 


WORK  AND  EXPENDITURES  OF  THE  AGRICULTURAL 
EXPERIMENT  STATIONS. 


MESSAGE 

FROM  THE 

PRESIDENT  OF  THE  UNITED  STATES, 

TKAXSMITTIX(; 

A  REPORT  OF  THE  SECRETARY  OF  AGRICULTURE  ON  THE  WORK 
AND  EXPENDITURES  OF  THE  AGRICULTURAL  EXPERIMENT 
STATIONS  FOR  THE  FISCAL  YEAR  ENDED  JUNE  30,  1899. 


March  8,  1900. — Message  ami  acconijianying  pajiers  ordered  printed  and  referred  to 
the  Committee  on  Agriculture. 


To  the  Senate  and  House  of  Represiintatines: 

I  transmit  herewith  a  report  of  the  Secretarj^  of  Agriculture  on  the 
work  and  expenditures  of  the  agricultural  experiment  stations  estab- 
lished under  the  act  of  Congress  of  March  2,  1887,  for  the  fiscal  year 
ended  June  30,  1899,  in  accordance  with  the  act  making  appropria- 
tions for  the  Department  of  Agriculture  for  the  said  fiscal  year. 

William  McKinley. 

Executive  Mansion,  March  8,  1900. 


United  States  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  March  7,  1900. 
Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  the  work 
and  expenditures  of  the  agricultural  experiment  stations  established 
under  the  act  of  Congress  of  March  2,  1887,  for  the  li.scal  year  ended 
June  ,30,  1899,  in  compliance  with  the  following  provision  of  the  act 
making  appropriations  for  this  Department  for  the  said  fiscal  year: 

The  Secretary  of  Agriculture  shall  prescribe  the  form  of  the  annual  financial  state- 
ment required  by  section  three  of  the  said  act  of  ]\Iarch  second,  eighteen  hundred 
and  eighty-seven ;  shall  ascertain  whether  the  expenditures  under  the  appropriation 
hereby  made  are  in  accordance  with  the  provisions  of  the  said  act,  and  shall  make 
report  thereon  to  Congress. 

I  have  the  honor  to  be.  sir,  your  obedient  servant, 

James  Wilson,  Secretary. 

The  President. 
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Office  of  Experiment  Stations, 

WasMngton,  D.  (7.,  February  23,  1900. 
Sir:  I  have  the  honor  to  present  herewith  a  report  on  the  work  and 
expenditures  of  the  agricultural  experiment  stations  for  the  liscal 
year  ended  June  30,  1899. 
Very  respectfully, 

A.  C.  True,  Director. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 


WORK  AND  EXPENDITURES  OF  THE  AGRICULTURAL  EXPERI- 
MENT STATIONS  FOR  THE  YEAR  ENDED  JUNE  30,  1899. 


This  is  the  fifth  annual  report  on  the  work  and  expenditures  of  the 
agricultural  experiment  stations  in  the  United  States,  made  by  the 
Director  of  the  Office  of  Experiment  Stations,  under  instructions  from 
the  Secretary  of  Agriculture.  As  heretofore,  the  report  is  Ijased  on 
three  sources  of  information,  viz,  the  annual  financial  statements  of 
the  stations,  rendered  on  the  schedules  prescril)ed  l)v  the  Secretary 
of  Agriculture,  in  accordance  with  the  act  of  Congress;  the  printed 
reports  and  bulletins  of  the  stations,  and  the  reports  of  personal  exami- 
nations of  the  work  and  expenditures  of  the  stations  made  during  the 
past  year  ])v  the  Director,  Assistant  Director,  and  one  other  expert 
officer  of  the  Office  of  Experiment  Stations.  The  stations  in  all  the 
States  and  Territories  were  visited  since  the  previous  report  w'as 
transmitted  to  Congress. 

The  work  of  the  stations  during  the  past  year  has  for  the  most  part 
been  along  the  same  lines  as  heretofore,  and  in  the  aggregate  a  large 
amount  of  useful  work  has  l)een  accomplished.  By  theii'  own  eft'orts 
and  with  the  aid  of  the  colleges  of  agriculture  and  the  State  boards  or 
commissioners  of  agriculture  the  stations  are  bringing  their  work  home 
more  closely  to  the  farmers  through  publications,  farmers'  institutes, 
agricultural  associations,  home  reading  courses,  and  the  press.  It  is 
becoming  evident  that  farm  practice  in  this  country  is  being  materially 
attected  by  the  work  of  the  stations,  and  they  are  more  and  more 
relied  upon  by  our  progressive  farmers  for  advice  and  assistance. 

THE  FINANCIAL  BUSINESS  OF  THE  STATIONS, 

The  financial  business  of  the  stations  is  now  generally  conducted 
systematically  and  carefully,  and  with  due  regard  to  the  limitations  of 
the  Hatch  Act  and  the  State  laws  governing  their  operations.  As 
regards  expenditui'es  under  the  Hatch  Act,  those  stations  which  are 
supported  entireh"  by  the  national  funds  have  the  most  difficulty  in 
strictly  conforming  with  the  law  because  of  the  increasing  demands 
made  upon  them  for  various  kinds  of  services  on  behalf  of  agriculture 
not  provided  for  by  that  act.  The  fact  that  a  considerable  luunber  of 
the  States  have  lil)erally  supplemented  the  national  funds,  and  thus 
greatly  increased  the  scope  of  the  work  of  their  stations,  has  caused 
much  embarrassment  to  less  f  ortiuiate  stations,  since  their  constituencies 
often  do  not  understand  why  they  can  not  do  things  which  the  other 
stations  are  doing.  The  wisdom  of  Congress  in  making  the  Hatch  fund 
a  research  fund  is  every  year  becoming  more  apparent.    This  Depart- 
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ment  is  therefore. disposed  to  more  strongly  insist  on  a  strict  interpre- 
tation of  this  act  in  this  direction,  and  to  hold  that  it  is  not  onh^  in 
accordance  with  the  obligation,  but  also  to  the  interest  of  the  States, 
to  devote  the  Hatch  fund  to  investigations  in  agriculture  and  to  sup- 
plement this  fund  as  far  as  may  be  necessary  to  promote  the  interests 
of  agriculture  in  other  lines. 

THE  SUBSTATIONS. 

The  national  funds  have  been  almost  entirely  withdrawn  from  the 
support  of  permanent  substations.  Colorado  is  now  the  onl}'  State  in 
which  these  funds  have  not  been  supplemented  by  State  funds  for  the 
maintenance  of  substations.  In  that  State,  however,  the  number  of 
substations  has  been  reduced  to  two,  and  their  operations  are  being 
restricted  with  a  view  to  making  their  work  very  largely  of  the  nature 
of  special  investigations,  which  mav  properly  be  continued  further  for 
a  time  in  the  hope  that  Colorado  will  ere  long  follow  the  example  of 
the  other  States  in  this  matter.  Substations  are  now  maintained  with 
the  aid  of  State  funds  in  California,  Michigan,  Minnesota,  New  Mex- 
ico, Ohio,  Texas,  and  Washington.  The  work  of  these  substations  is, 
for  the  most  part,  confined  to  the  simpler  field  operations  which  are 
supplementary  to  the  main  enterprises  of  the  stations.  It  becomes 
clearer  ever}'  year  that  they  can  be  made  thoroughh"  successful  only 
by  the  exiDenditure  of  relativeh'  large  amounts  of  money  and  the 
employment  of  well-trained  experts  to  conduct  their  operations. 

RELATIONS  OF  COLLEGES  AND  STATIONS. 

The  movement  for  the  improvement  of  courses  of  agriculture  in  the 
colleges  with  which  the  stations  are  connected  is  steadity  growing. 
The  past  jeeLV  has  witnessed  many  changes  for  the  better  as  regards 
specialization  of  the  work  of  instruction  and  the  development  of 
courses  suited  to  the  varied  needs  of  students.  More  than  ever  before 
the  colleges  are  reaching  out  beyond  their  class  rooms  and  are  carrying- 
useful  instruction  to  the  farmers  through  farmers'  institutes,  corre- 
spondence courses,  and  other  forms  of  so-called  university  extension. 
As  this  outside  work  becomes  better  organized,  it  is  more  apparent 
that  it  belongs  to  the  college  rather  than  the  station.  At  the  same 
time  when  properly  managed  it  affords  efiicient  means  for  bringing 
the  results  of  station  work  home  to  the  farmer,  and  thus  usefully  sup- 
plements the  publications  of  the  stations.  With  the  return  of  financial 
prosperity  the  States  are  more  liberally  endowing  the  colleges  and  pro- 
viding them  with  better  buildings  and  equipment.  As  the  stations 
usually  make  considerable  use  of  the  improved  facilities  given  to  the 
colleges,  the  means  for  making  their  work  more  efficient  have  been 
materially  improved  during  the  past  year. 

As  the  work  of  both  college  and  station  grows  in  extent  and  com- 
plexity, it  becomes  more  apparent  that  in  order  to  perform  the  most 
efficient  service  the  station  should  be  organized  strictly  as  a  separate 
department  of  the  institution  with  which  it  is  connected,  and  that  it 
should  have  an  organization  so  compact  that  its  work  may  proceed  in 
accordance  with  a  schedule  carefull}'  planned  and  energetically  admin- 
istered. To  secure  this  end  experience  shows  that  it  is  quite  desirable 
that  the  station  should  have  a  competent  executive  officer,  who  can 
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devote  his  time  very  largely  to  planning  and  directing  its  operations, 
managing  its  general  business,  and  representing  its  interests  before 
the  put>lie.  It  is  encouraging  to  observe  that  in  several  States  during 
the  past  year  these  considerations  have  led  to  the  more  complete  sepa- 
ration of  the  business  of  the  station  from  the  general  business  of  the 
college,  and  to  the  appointment  of  a  director  of  the  station  as  a  sepa- 
I'ate  officer. 

THK  WORK  OF  STATION  OFFIC^:RS  AT  FARMERS'  INSTITUTES. 

One  of  the  most  striking  evidences  of  the  great  awakening  of  our 
farmers  to  the  importance  of  technical  education  relating  to  their  art 
is  the  rapid  extension  of  farmers'  institutes  in  all  parts  of  the  country 
during  the  past  few  years.  Institutes  are  now  held  with  more  or  less 
regularity  in  43  States  and  Territories.  It  is  estimated  that  during  the 
past  year  no  less  than  iJ,<H)i)  institutes  were  held  in  the  United  States, 
which  "were  attended  by  .5(H»,0(i()  farmers.  As  this  movement  pro- 
gresses there  is  an  increasing  demand  for  the  services  of  experts  at 
these  institutes.  The  farmers  best  like  to  hear  those  men  who  have 
made  a  thorough  study  of  the  sul)jects  of  which  they  treat,  and  who 
can  impart  up-to-date  information. 

In  States  where  the  farmers'  institutes  have  ]>een  held  for  a  number 
of  years  the  farmers  who  attend  them  are  becoming  quite  familiar  with 
the  general  principles  of  agricultural  science  and  the  results  of  the 
work  of  the  stations  as  set  forth  in  their  puldications.  It  therefore 
becomes  necessary  for  the  speakers  at  these  institutes  to  devote  more 
time  to  the  preparation  of  their  lectures  in  order  to  successfully  meet 
the  needs  of  progressive  farmers  and  give  them  new  information. 
This  fact,  as  well  as  the  increasing  number  of  institutes,  makes  it 
impractica})le  for  station  officers  to  engage  very  largely  in  institute 
work  without  detracting  from  their  efficiency  as  investigators.  More- 
over, to  make  the  thorough  investigations  which  intelligent  farmers 
now  insist  upon  station  officers  must  de\'ote  themselves  very  closely 
to  this  work.  It  is  therefore  quite  clear  that  we  need  in  this  country 
to  develop  a  corps  of  institute  workers,  who  can  glean  from  the  work 
of  the  stations  and  other  soui'ces  the  fresh  information  which  our 
farmers  demand  and  can  take  the  time  to  attend  a  considerable  number 
of  institutes  each  year.  These  men  must  be  well  trained  in  the  science 
and  practice  of  agriculture  and  at  the  same  time  must  have  peculiar 
gifts  as  lecturers  before  popular  asseml)lies.  This  would  not  neces- 
sarily mean  that  the  station  officers  should  withdraw  wholly  from  the 
institutes.  Without  doul)t  it  is  desirable  that  they  should  from  time 
to  time  meet  the  farmers  in  this  way,  but  this  work  should  l)e  kept 
within  such  limits  that  it  will  be  merely  incidental  to  their  legitimate 
business  as  investigators. 

THf:  STATION  PUBLICATIONS. 

There  is  still  great  variety  in  the  character  of  the  publications  issued 
by  the  stations  and  much  difference  of  opinion  as  to  what  these  pub- 
lications should  contain.  A  large  amount  of  compiled  information  is 
still  issued.  Without  doubt  much  of  this  is  useful,  but  it  needs  still 
to  be  remembered  that  time  taken  by  station  officers  in  preparing  such 
material  must  be  deducted  from  that  which  would  otherwise  be  devoted 
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to  the  work  of  investigation.  Certainl}-  the  publications  of  the  sta- 
tions intended  for  wide  distribution  among  farmers  should  be  carefully 
prepared,  and  the  results  of  investigations  should  be  interpreted  in  a 
clear  and  readable  manner.  It  seems,  therefore,  unwise  to  make  the 
station  bulletins  the  vehicle  for  the  publication  of  the  detailed  records 
of  experiments  or  for  the  more  scientific  presentation  of  investiga- 
tions. It  would  seem  lietter  to  reserve  these  details  for  the  annual 
report.  If  it  is  desirable  to  keep  the  publication  of  detailed  records 
of  work  more  nearl}'  up  to  date  this  report  might  be  issued  in  parts, 
as  has  been  done  by  a  few  stations.  It  would  not  be  necessary  to  dis- 
tribute this  report  to  the  entire  mailing  list.  If  this  plan  were  fol- 
lowed it  is  believed  that  the  station  bulletins  might  be  made  more 
acceptable  to  the  farmers  and  at  the  same  time  the  detailed  records  of 
work  could  be  put  in  better  shape  for  the  use  of  students  and  investi- 
gators. Properly  managed,  this  plan  would  result  in  greater  econ- 
omy as  regards  expenditures  for  printing. 

THE  INSPECTION  SERVICE  OF  THE  STATIONS. 

From  the  very  first  the  stations  in  this  country  have  been  largel}' 
engaged  in  the  inspection  of  commercial  fertilizers,  and  this  work  has 
been  so  efiicientl}^  and  usefully  conducted  that  from  time  to  time 
additional  inspection  duties  have  been  laid  upon  the  stations.  The 
movement  for  the  establishment  of  ditierent  kinds  of  inspection  serv- 
ice luider  authority  of  the  National  and  State  Governments  is  growing 
apace,  and  it  is  very  important  that  the  relations  of  this  work  to  the 
other  functions  of  the  stations  should  be  clearly  understood.  Soon 
after  the  establishment  of  the  stations  under  the  Hatch  Act  this 
Department  ruled  that  the  funds  appropriated  under  this  act  could  not 
be  legitimately  applied  to  pay  the  expenses  of  the  inspection  and  con- 
trol of  fertilizers.  The  same  principle  holds  good  vith  reference  to 
other  forms  of  inspection  service  demanded  of  the  stations.  While 
the  methods  and  usefulness  of  inspection  in  any  particular  line  are  still 
problematical  it  may  be  justifiable  for  a  station  to  take  up  this  work 
to  a  limited  extent,  but  as  soon  as  it  becomes  a  matter  of  routine 
business  the  State  should  provide  funds  for  its  maintenance.  If  it 
seems  expedient  th'at  any  part  of  the  inspection  service  should  be  per- 
formed b}"  the  station  under  State  laws  and  ^t  State  expense  the  matter 
should  be  so  arranged  as  not  in  any  way  to  interfere  with  the  investi- 
gations of  the  station.  It  is  a  great  mistake  to  divert  the  time  and 
energy  of  a  competent  investigator  to  the  toilsome  routine  work  of 
inspection  service. 

COOPERATIVE  EXPERIMENTS  WITH  FARMERS. 

The  number  and  importance  of  the  experiments  which  the  stations 
are  conducting  in  cooperation  with  practical  farmers  and  horticultur- 
ists have  greatly  increased  of  late.  Thousands  of  such  experiments 
are  now  annually  conducted  in  the  United  States.  These  range  all  the 
way  from  simple  tests  of  varieties  of  plants  to  special  experiments  in 
the  management  of  farm  or  horticultural  crops,  live  stock,  or  partic- 
ular operations,  such  as  tobacco  curing.  It  is  coming  to  be  more 
clearly  recognized  that  the  field  operations  in  agriculture  or  horticul- 
ture conducted  on  the  station  farm  need  to  be  supplemented  by  similar 
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work  ill  a  considerable  number  of  localities  in  order  to  be  of  general 
usefulness  to  the  State.  In  experiments  with  orchard  fruits  it  is  often 
better  for  the  station  to  make  arrangements  to  work  in  orchaixls  already 
established.  Special  investigations  of  ditii'erent  kinds  must  be  carried 
on  away  from  the  station  in  order  to  be  of  any  use.  B}^  going  into 
different  localities,  as  the  needs  of  its  work  demand,  the  station  can 
make  itself  more  useful  to  the  State  as  a  whole.  Without  doubt 
cooperative  experiments  need  to  be  very  carefully  planned  and 
thoroughly  supervised  to  l)e  successfully  conducted,  and  their  success 
depends  on  their  quality  rather  than  their  number.  It  is  encouraging 
to  observe  that  more  careful  attention  is  being  given  to  this  important 
matter  by  station  otKcers,  and  it  is  believed  that  this  work  may  be 
made  much  more  economical  and  useful  than  the  permanent  substations 
as  ordinarily  managed. 

COOPERATION    OF    THE    STATIONS    WITH    THE    DEPARTMENT  OF 

AGRICULTURE. 

•  As  the  stations  and  the  various  branches  of  this  Department  are 
working  along  similar  lines,  it  has  been  found  increasingh"  desirable 
for  the  Department  and  the  stations  to  unite  in  cooperative  enterprises, 
and  this  has  l)een  done  to  an  increasing  extent.  This  policy  has  been 
approved  ))y  the  action  of  Cong-ress,  which  in  recent  years  has  in  an 
increasing  number  of  instances  authorized  or  directed  cooperation  with 
the  stations  in  the  appropriation  acts  making  provision  for  the  main- 
tenance of  this  Department.  These  cooperative  ent(U'prises  have  so  far 
increased  in  extent  and  variety  as  to  make  it  desirable  to  have  a  more 
formal  plan  for  arranging  for  such  cooperation  than  has  hith(>rto  been 
necessary.  In  recognition  of  this  need  the  Secretary  of  Agricidture 
made  an  order  under  date  of  February  28,  liS!»9,  requiring  the  officers 
of  this  Department  to  sul)mit  their  plans  for  cooperation  with  the 
stations  for  his  approval  before  negotiating  with  the  stations,  and 
designating  the  Office  of  Experiment  Stations  as  the  representative  of 
the  Department  in  arranging  for  such  coopei'ation  and  keeping  a  record 
of  the  cooperative  enterprises  agreed  upon.  Under  this  order  the 
Department  and  the  station  each  designate  the  officers  who  are  to  have 
immediate  charge  of  the  cooperative  work  in  any  given  case,  and  these 
officers  carry  out  the  details  of  the  plan  agreed  upon.  Recognizing 
the  importance  of  this  matter,  the  Association  of  American  Agricul- 
tural Colleges  and  Experiment  Stations,  at  its  recent  meeting  in  Cali- 
fornia, appointed  a  committee  to  confer  with  the  Secretary  of  Agri- 
culture on  this  subject  and  make  a  report  to  the  association  at  its  next 
session. 

The  governing  boards  and  executive  officers  of  the  stations  feel  the 
necessity  of  having  the  terms  of  cooperative  operations  definitely 
stated  and  the  whole  transaction  made  a  matter  of  rec<u'd  as  a  com- 
ponent part  of  the  station  business.  It  is  also  desirable  that  ample 
opportunity  should  be  given  for  the  station  to  consider  how  far  and  in 
what  ways  cooperation  with  the  Department  is  desirable,  and  to  what 
extent  its  funds  will  be  involved  in  such  cooperation.  The  stations 
are  to  an  increasing  extent  becoming  centers  of  information  and 
authority  on  lines  of  work  in  which  they  have  been  engaged  with  special 
reference  to  the  local  requirements  of  agriculture,  and  it  is  by  supple- 
menting the  funds  already  at  the  disposal  of  the  stations  for  work  in 
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special  lines,  and  b}^  securing  the  services  of  their  expert  officers  and 
the  use  of  the  special  facilities  at  their  command,  that  the  Department 
can  oftentimes  accomplish  results  more  economicall}'  and  efficientl}" 
than  by  instituting-  parallel  and  independent  investigations.  As  the 
operations  of  the  stations  Ijecome  better  organized  in  their  respective 
localities,  they  have  a  just  expectation  that  their  knowledge  of  the 
local  requirements  of  agriculture  and  their  position  as  authorities  on 
the  subjects  in  which  the}'  work  will  be  more  fully  recognized.  By 
the  union  of  these  State  institutions  with  this  Department  in  the  con- 
duct of  the  larger  enterprises  for  the  promotion  of  agriculture  ui  the 
United  States,  much  more  can  lie  accomplished  than  by  either  agenc}^ 
working  separately.  The  relations  between  the  stations  and  this 
Department  were  never  more  cordial  and  intimate  than  they  are  now, 
and  a  relatively  large  number  of  cooperative  enterprises  have  been 
undertaken  during  the  past  year  on  terms  mutually  satisfactory  to  the 
Department  and  the  stations. 

AGRICULTURAL  EXPERIMENT  STATIONS  IN  ALASKA. 

The  work  in  Alaska  during  the  past  year  has  included  a  continua- 
tion of  the  agricultural  surve}'  of  this  region  and  the  inauguration  of 
permanent  experiment  stations  in  accordance  with  the  changed  terms 
of  the  appropriation  act  of  the  current  fiscal  year.  Detailed  reports 
of  this  work  have  been  transmitted  to  Congress  and  a  brief  account  is 
given  on  page  li  of  this  report.  The  results  of  our  investigations 
and  the  accumulated  evidence  from  other  sources  have,  it  is  believed, 
sufficiently  shown  the  desirability  and  feasibilit}'  of  regular  experi- 
mental inquiries  for  the  promotion  of  agriculture  in  Alaska.  With 
the  completion  and  equipment  of  the  offices,  laboratories,  and  farm 
buildings  at  Sitka  and  Kenai  it  will  be  possible  to  prosecute  these 
inquiries  much  more  efficient!}-.  The  establishment  of  headquarters 
for  similar  work  in  the  interior,  which,  it  is  hoped,  may  be  done  the 
coming  season,  will  make  it  possible  to  obtain  more  definite  informa- 
tion regarding  the  agricultural  capabilities  of  this  region,  which  dif- 
fers so  materially  from  the  coast  region. 

AGRICULTURAL  EXPERIMENT  STATIONS    IN    HAWAII,  PUERTO  RICO,  AND 

THE  PHILIPPINES. 

■  The  experiment  station  at  Honolulu,  in  the  Hawaiian  Islands,  main- 
tained by  the  Hawaiian  Sugar  Planters'  Association,  has  continued  to 
be  successfully  conducted  during  the  past  .year,  and  a  brief  account  of 
its  work  is  given  on  page  28.  It  is  hoped  that  advantage  will  be  taken 
of  the  basis  for  experimental  inquiries  in  agriculture  in  these  islands 
thus  laid  b}'  local  enterprise,  and  that  the  United  States  Government 
will  speedil}"  supplement  the  efi'orts  of  the  people  of  these  islands  in 
this  direction  as  it  has  done  in  the  States  and  Territories.  Agricultu- 
ral experiment  stations  should  also  be  established  without  delay  in 
Puerto  Rico,  and  a  plan  should  be  made  for  their  organization  in  the 
Philippines  as  soon  as  peace  and  order  are  established  in  those  islands. 
In  some  respects  legislation  for  the  establishment  and  maintenance  of 
agricultural  experiment  stations  in  the  islands,  under  the  control  of 
the  United  States  Government,  should  be  wider  in  its  provisions  than 
the  Hatch  Act.    Especially  should  provision  be  made  for  meeting  the 
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need  of  the  people  of  those  ishiiuls  for  immediate  information  regard- 
ing improved  methods  of  agriculture  which  it  is  possi})le  to  give  them, 
on  the  l)asis  of  the  results  of  agricultural  investigations  already  made 
elsewhere. 

Any  plan  for  experiment  stations  in  Hawaii,  Puerto  Rico,  and  the 
Philippines  should  involve  the  following  features:  (1)  A  local  station 
with  land,  buildings,  and  equipment  for  tield  and  laboratory  investiga- 
tions; (2)  an  agricultural  survey  to  study  the  agricultural  capabilities 
and  requirements  of  these  islands;  (3)  cooperative  experiments  with 
resident  farmers;  (4)  dissemination,  under  frank,  of  bulletins  of  original 
and  compiled  information  in  the  language  of  the  people  for  whom  they 
are  intended;  and  (5)  the  holding  of  farmers'  meetings  in  diti'erent 
localities  for  the  diffusion  of  practical  information. 

THE  ASSOCIATION  OF  COLLEGES  AND  STATIONS. 

The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  had  a  well-attended  and  successfid  meeting  last  sununer  at  San 
Francisco,  Cal.  A  numl)er  of  important  (juestions  relating  to  the  man- 
agement and  work  of  the  experiment  stations  were  discussed.  Special 
attention  was  given  to  the  matter  of  cooperation  })etween  this  Depart- 
ment and  the  stations,  through  which  it  is  generally  believed  the  effi- 
ciency of  the  Department  and  the  stations  may  be  materially  increased 
and  greater  economy  in  the  expenditure  of  their  funds  may  be  pro- 
moted. A  brief  report  of  the  San  Francisco  meeting  is  given  on  page 
lOl  of  this  report. 

EXPERIMENT  STATION  EXHIBIT  AT  THE  PARIS  EXPOSITION  OF  1900, 

An  exhibit  designed  to  show  the  development  and  present  status  of 
the  experiment  station  enterprise  in  this  country  has  been  prepared 
for  the  Paris  Exposition  of  190(1  by  a  connnittee  of  the  association  of 
colleges  and  stations,  of  which  Prof.  H.  P.  Armsby,  director  of  the 
Pennsylvania  Experiment  Station,  is  chairman.  The  director  of  this 
office  is  a  member  of  this  committee.  The  exhibit  consists  of  a  collec- 
tion of  special  devices  for  station  work  and  illustrations  of  notable 
results  by  means  of  models  and  otherwise,  photographs  and  charts 
showing  the  ))uildings  and  e<iuipment  of  the  stations  and  special  features 
of  their  work  and  their  results,  and  the  publications  of  the  stations  and 
of  this  office.  In  connection  with  this  exhibit  a  comprehensive  illus- 
trated report  on  the  history  and  present  status  of  the  stations  has  been 
prepared  in  this  office  with  a  view  to  showing  what  has  l)een  accom- 
plished by  the. stations  since  their  establishment,  and  the  scope  of  this 
great  enterprise  on  l)ehalf  of  our  agriculture  as  it  exists  at  the  close 
of  the  nineteenth  century. 

THE  OFFICE  OF  EXPERIMENT  STATIONS. 

The  work  of  the  Office  of  Experiment  Stations  during  the  past 
j^ear,  as  heretofore,  has  included  the  supervision  of  the  expenditures 
of  the  stations;  conferences  and  correspondence  with  station  officers 
regarding  the  management,  equipment,  and  work  of  the  stations,  and 
the  collection  and  dissemination  of  information  regarding  the  progress 
of  agricultural  investigations  throughout  the  world  by  means  of  tech- 
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nical  and  popular  bulletins.  The  special  investigations  on  the  nutri- 
tion of  man  and  on  irrigation  assigned  to  this  office  have  been  prose- 
cuted very  largely  in  cooperation  with  experiment  stations,  educational 
institutions,  and  other  agencies  in  the  different  States  and  Territories. 

During  the  year  the  office  issued  46  documents,  aggregating  2,924 
pages.  These  include  13  numbers  of  the  Experiment  Station  Record, 
with  detailed  index;  13  bulletins,  8  Farmers'  Bulletins  (including  5 
numbers  of  the  subseries  entitled  "Experiment  Station  Work"),  3  cir- 
culars, 1  schedule,  3  articles  for  the  Yearbook  of  the  Department, 
the  Annual  Report  of  the  Director,  a  report  to  Congress  on  the  work 
and  expenditures  of  the  experiment  stations,  and  3  special  articles 
published  as  separates. 

The  tenth  volume  of  the  Experiment  Station  Record  comprises  1,220 
pages,  and  contains  abstracts  of  361  bulletins  and  35  annual  reports  of 
63  experiment  stations  in  the  United  States,  172  publications  of  the 
Department  of  Agriculture,  and  1,221  reports  of  foreign  investiga- 
tions. The  total  number  of  pages  in  these  publications  is  57,230. 
The  total  number  of  articles  abstracted  is  2,023,  classified  as  follows: 
Chemistry,  150;  botany,  127;  fermentation  and  bacteriology,  27;  zool- 
ogy, 23;  meteorology,  -46;  air,  water,  and  soils,  86;  fertilizers,  109; 
field  crops,  236;  horticulture,  173;  forestry,  34;  seeds  and  weeds,  37; 
diseases  of  plants,  180;  entomology,  202;  foods  and  animal  production, 
223;  dairy  farming  and  daiiying,  168;  veterinary  science,  86;  technol- 
ogy, 6;  agricultural  engineering,  28:  statistics,  82.  Classified  lists  of 
articles,  in  some  cases  with  brief  abstracts,  are  also  given  in  each 
nmnber.    The  aggregate  number  of  titles  thus  reported  is  1,820. 

STATISTICS  OF  THE  STATIONS. 

Agricultural  experiment  stations  are  now  in  operation,  under  the  act 
of  Congress  of  March  2,  1887,  in  all  the  States  and  Territories.  As 
stated  above,  agricultural  experiments  have  been  begun  in  Alaska  with 
the  aid  of  national  funds,  and  an  experiment  station  is  in  operation  in 
Hawaii  under  private  auspices.  In  each  of  the  States  of  Alabama, 
Connecticut,  New  Jerse}",  and  New  York  a  separate  station  is  main- 
tained wholh'  or  in  part  by  State  funds,  and  in  Louisiana  three  sta- 
tions are  maintained  with  national  and  State  funds.  Exckiding  the 
branch  stations  established  in  several  States,  the  total  number  of  sta- 
tions in  the  United  States  is  56.  Of  these,  52  receive  the  appropriation 
provided  for  in  the  act  of  Congress  above  mentioned. 

The  total  income  of  the  stations  during  1899  was  §1,143,334.93,  of 
which  8720,000  was  received  from  the  National  Government,  the 
remainder,  §423,334.93,  coming  from  the  following  sources:  State 
governments,  §240,300.20;  indiA'iduals  and  communities,  $12,100;  fees 
for  anah'ses  of  fertilizers,  §75,294.42;  sules  of  farm  products, 
§69,312.60;  miscellaneous,  §26,327.71.  In  addition  to  this  the  Office 
of  Experiment  Stations  had  an  appropriation  of  §40,000  for  the  past 
fiscal  3"ear,  including  §10,000  for  the  Alaskan  investigation.  The 
value  of  additions  to  equipment  of  the  stations  in  1899  is  estimated  as 
follows:  Buildings,  §27,218.64;  libraries,  §10,796.15;  apparatus, 
§16,917.07;  farm  implements,  §10,784.88;  live  stock,  §16,265.95:  mis- 
cellaneous, §22,521.93;  total,  §104,504.62. 

The  stations  employ  678  persons  in  the  work  of  administration  and 
inquiry.    The  number  of  officers  engaged  in  the  different  lines  of  work 
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is  as  follows:  IMroi'tors.  71;  c-hemists,  148;  agTifulturists,  (^S;  expei'ts 
in  animal  husbandry.  !»;  horticulturists,  77;  farm  foremen,  21;  dairy- 
men, 23;  botanists,  52;  entomologists,  48;  veterinarians,  2t);  meteor- 
ologists, 17;  biologists,  7;  physicists,  7;  geologists,  5;  nn'cologists 
and  bacteriologists,  20;  irrigation  engineers,  5;  in  charge  of  substa- 
tions, 10;  secretaries  and  treasurers,  24;  lilirarians,  i>;  and  clerks,  43. 
There  are  also  48  persons  classified  under  the  head  of  •'miscellaneous," 
including  superintendents  of  gardens,  grounds,  and  })uildings.  apiarists, 
herdsmen,  etc.  Three  hundred  and  eight  station  officers  do  more  or 
less  teaching  in  the  colleges  with  which  the  stations  are  connected. 

Daring  1899  the  stations  published  44.5  annual  reports  and  bulletins. 
Besides  regular  reports  and  bulletins,  a  number  of  the  stations  issued 
press  IjuUetins,  which  were  widely  reproduced  in  the  agricultural  and 
county  papers.  The  mailing  lists  of  the  stations  now  aggregate  500,000 
names.  Correspondence  with  farmers  steadily  increases  and  calls  upon 
station  officers  for  public  addresses  at  institutes  and  other  meetings  of 
farmers  are  more  numerous  each  year.  The  station  officers  continue 
to  contribute  many  articles  on  special  topics  to  agricultural  and  scien- 
tific journals.  A  numl)er  of  books  on  agricultural  subjects,  written 
b}'  station  officers,  have  been  published  during  the  past  3'ear, 

AT^AIJA^MA. 

Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical  Col- 
lege of  Alabama,  Auburn. 

DEPARTMENT  OF  THE  AGRICULTURAL  AND  MECHANICAL  COLLE<iE  OF  ALABAMA. 

The  work  of  the  Alabama  Station  during  the  past  year  has  been 
along  the  same  lines  as  heretofore,  including  investigations  on  the 
hybridization  of  cotton;  experiments  in  the  acclimation  of  foreign 
plants  and  with  wild  and  cultivated  grasses;  chemical  studies  on  the 
composition  of  foods,  the  availability  of  plant  food  in  the  soil  and  of 
phosphoric  acid  from  different  sources,  the  influence  of  difierent  foods 
upon  the  character  and  (|uality  of  lard  and  butter,  the  fertilizing 
value  of  legumes,  the  composition  of  insecticides,  improved  methods 
for  the  manufacture  and  preser\-ation  of  cane  sirup,  and  the  sugar 
content  of  sugar  b(M^ts  grown  in  different  parts  of  the  State;  studies 
of  animal  diseases,  including  l)ig-head  of  horses  and  mules  and  the 
toxic  effects  of  cotton  seed  and  cotton-seed  meal  on  pigs;  experiments 
with  i-eference  to  the  economical  improvement  of  worn  soils  b_v  the  use 
of  leguminous  plants  and  on  the  culture  and  manuring  of  cotton  and 
cereals;  ^periments  in  the  inoculation  of  soil  for  leguminous  ci'ops; 
feeding  experiments  with  reference  to  the  economical  production  of 
pork;  studies  of  plant  diseases,  especially  those  of  the  cotton  plant, 
tomatoes,  beans,  and  cowpeas;  and  horticultural  investigations  with 
orchard  and  small  fruits  and  vegetables. 

The  station  has  continued  the  analysis  and  inspection  of  fertilizers 
under  State  laws  and  has  aided  in  the  establishment  of  inspection  of 
milk,  meat,  and  dairy  products  in  different  parts  of  the  State.  The 
officers  of  the  station  are  assisting  in  the  biological  surve}"  of  the  State. 
Much  attention  is  being  given  to  cooperati\'e  experiments  with  farmers 
with  special  reference  to  the  improvement  of  soils  and  the  rational  use 
of  commercial  and  farm  fertilizers  and  green  maiuu-es.  The  experi- 
ments in  soil  inoculation  have  given  important  practical  results,  show 
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ing-  that  by  this  method  clover  ma}'  be  successful!}'  grown  in  regions 
of  the  State  where  it  had  previoush'  proved  a  failure. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during-  the  past  fiscal  year 
were  Bulletins  9J— 104.  Index  to  Volume  6.  and  the  Annual  Heport  for 


BnUethi  9Ji,  i^p.  16 — Straioberries. — A  popular  bulletin  on  growing 
and  marketing  strawberries,  including  directions  for  the  selection  and 
jjreparation  of  soil,  use  of  fertilizers,  planting,  cultivating,  mulching, 
and  picking,  packing,  and  shipping  fruit;  notes  on  insects  and  diseases 
afl'ecting  strawberries,  and  results  of  tests  of  35  varieties. 

Bullet  hi  9o^  jjp.  2]). — E:cperiraenUv}ith,  Oats. — Details  and  results  of 
experiments  with  oats,  consisting  of  variety  and  fertilizer  tests,  and 
investigations  on  the  time  of  sowing,  rotations,  and  the  prevention  of 
smut. 

BvlJdhi  96.  p]).  16,  jigs,  o — Exp)eriments  loitli  Crhnscm  Clover  and 
Hairy  Yetch. — A  report  of  inoculation  experiments  with  crimson 
clover  and  hairy  vetch,  and  a  general  discussion  on  soil-improving 
plants,  the  significance  of  root  tubercles,  and  the  inoculation  of  soil  or 
seed,  with  notes  on  the  natural  methods  of  inoculation  and  the  cause 
for  the  frequent  failure  of  Nitragin. 

Bulletin  97.  j>P-  ^ — Dairy  and  Milk  Inspection. — This  bulletin 
treats  popularly  of  the  testing  of  dairy  herds  for  tuberculosis,  feeding 
and  care  of  cows,  composition  and  analysis  of  milk,  milk  adulteration, 
bacteria  and  yeasts,  milk  pasteurization,  and  the  disinfection  of  barns 
and  dairy  houses.  The  milk  ordinances  of  Montgomer}-  and  a  bibli- 
ography of  the  works  consulted  in  the  preparation  of  the  bulletin  are 
appended. 

Bulletin  98.  pp.  15. — Orchard'  Notes. — Brief  remarks  on  the  possi- 
bilities of  apple  culture  in  the  State;  notes  on  the  station  orchard, 
planted  in  1885;  mention  of  the  most  serious  insect  and  fungus  enemies 
of  the  apple:  notes  on  the  growth  of  20  varieties  of  Hungarian  apples 
grafted  on  whole  and  piece  roots  and  received  from  the  Division  of 
Pomology  of  this  Department;  results  of  a  comparison  of  northern 
and  southern  grown  apple  nursey  stock  and  of  Japanese  and  French 
pear  stocks;  results  of  a  trial  of  the  String-fellow  method  of  root  prun- 
ing; observations  on  the  blossoming  season  of  16  varieties  of  plums; 
and  notes  on  9  varieties  of  Japanese  persimmons  grown  at  the  station. 

Bulletin  99.  p)}).  29.  —  Cotton  Bust. — Notes  on  the  nature  and  cause 
of  cotton  rust  and  results  of  experiments  conducted  at  the  station  and 
in  cooperation  with  a  number  of  planters  to  test  the  efficacy  of  potash 
fertilizers  in  preventing  this  disease. 

Bulletin  100,  yj).  7. — Zaicnj<.  Pastures,  and  77t/?/.— Directions  for 
establishing  lawns  and  pastures,  and  notes  on  a  number  of  grasses 
suitable  for  these  purposes. 


United  States  appropriation  

State  fertilizer  taxes,  including  balance  from  j^revious  year 
Farm  products   


515,  000.  00 
9,  673. 15 
720.  65 


Total 


25,  393.  80 


1897. 
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Bulletin  101,  pp.  19.— Experiments  with  Cotton,  1898.— Testa  of  14 
varieties  of  cotton;  experiments  in  subsoiling;  comparisons  of  cotton- 
seed meal,  acid  pliosphate,  and  liainit,  and  of  rotten  cotton  seed,  cotton- 
seed meal,  and  nitrate  of  soda  as  fertilizers  for  cotton;  and  a  trial  of 
potash  fertilizers  as  a  means  of  decreasing  black  rust  of  cotton. 

Bulletin  102, pp.  7)i. —  Cooj^nit  i  re  Frrtil  izt-r  Kcpc-rim  nts  irithCotton., 
1898. — Details  and  results  of  cooperative  fertilizer  experiments  or  soil 
tests  with  cotton  carried  on  in  41  localities  in  the  State  in  continuation 
of  previous  work. 

Bulletin  103,  pp.  9. — E.rperimintK  in  Sirup  2fal-ing. — An  account  of 
experiments  in  the  clarification  and  manufacture  of  sirup  on  a  small 
scale  in  continuation  and  extension  of  work  previously  repoited. 

Bulletin  10lj.,pp.  17. —  Velvd  Beans. — This  bulletin  reports  the  results 
of  experiments  with  velvet  beans  for  soil  improvement.  An  introduc- 
tory statement  regarding  the  plant  in  general  is  made,  and  the  uses  of 
the  beans  as  human  food  and  food  for  live  stock  are  noted.  A  compari- 
son of  the  yield  of  hay  from  velvet  beans  and  cowpeas  is  also  shown, 

Imltx  to  Volume  6,  pp.  12. — An  index  to  Bulletins  8i»-l<)0  of  the 
station  issued  during  the  calendar  year  18!>8. 

Annual  Report,  1897,  j)]).  28. — The  organization  list  of  the  station; 
a  financial  statement  for  the  fiscal  year  ended  June  30,  1897;  and  out- 
lines of  the  work  of  the  different  departments. 

The  work  of  the  Alabama  Station  has  been  actively  and  successfully 
prosecuted  during  the  past  year.  The  station  is  doing  much  to  make 
its  work  useful  to  different  sections  of  the  State  by  cooperative  experi- 
ments with  farmers,  which  are  carefully  planned  and  diligently  super- 
vised. The  work  in  connection  with  farmers'  institutes  has  proved 
quite  successful.  The  station  has  also  aroused  nuich  interest  in  prob- 
lems connected  with  the  inspection  of  foods  for  man  sold  in  the  towns 
and  cities  of  the  State  and  has  thus  shown  how  closely  united  are  the 
interests  of  producers  and  consumers  as  regards  matters  relating  to 
the  character  and  quality  of  farm  products. 

Canebrake  Agricultural  Experiment  Station,  Uniontown. 

The  Alabama  Canebrake  Station  has  continued  during  the  past  year 
to  make  field  experiments  with  cotton,  corn,  wheat,  forage  crops,  fruit, 
and  vegetables,  and  to  study  the  diseases  of  animals. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

State  appropriation   $2, 500. 00 

Farm  products     350.  00 

Total   2,  850.  00 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletin  18  and  the  Annual  Report  for  1898. 

Bulletin  18,  pp.  16. — Cotton,  Corn,  Wheat,  Forage  Crops,  and 
Fruit. — Results  of  miscellaneous  experiments  with  various  field  crops 
in  1891:,  a  list  of  fruit  trees  planted  in  the  station  groiuids,  and  a  list 
of  cases  treated  by  the  station  veterinarian  during  1891. 

Annual  Report,  1898,  pp.  16. — Results  of  experiments  with  field 
crops  and  vegetables,  and  a  financial  statement  for  the  vear  ended 
December  31,  1898. 
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ALASItA. 

Agricultural  Experiment  Stations,  Sitka  and  Kenai. 

IN  CHARGE  OF  OFFICE  OP  EXPERIMENT  STATIONS. 

The  work  in  Alaska  during  the  past  year  has  included  the  continu- 
ation of  the  agricultural  and  botanical  survey  of  the  coast  region  of 
Alaska,  and  experiments  in  growing  wheat,  oats,  barley,  rye,  flax, 
potatoes,  clover,  grasses,  and  numerous  varieties  of  vegetables  at 
Sitka,  Kadiak,  and  Kenai,  in  Cook  Inlet.  Considerable  additional 
information  has  been  obtained  regarding  the  agricultural  capabilities 
of  the  coast  region  and  the  interior.  The  moisture  and  temperature 
of  the  soil  at  Sitka  and  Kenai  have  been  recorded.  Useful  data  have 
been  obtained  regarding  the  efl'ect  of  diiferent  soil  conditions  on  the 
germination  of  seed  and  the  growth  of  plants.  Meteorological  obser- 
vations have  been  made  at  a  number  of  places  in  cooperation  with  the 
Weather  Bureau  of  this  Department. 

A  second  report  on  the  investigations  in  Alaska  was  made  in  Janu- 
ary, 1899,  and  was  published  as  House  Doc.  No.  169,  Fifty-fifth  Con- 
gress, third  session,  and  afterwards  as  Bulletin  62  of  this  office. 

A  third  report,  covering  the  operations  of  the  past  season,  was 
made  in  January,  1900,  and  was  published  as  House  Doc.  No.  311, 
Fift3^-sixth  Congress,  first  session,  and  afterwards  as  Bulletin  82  of 
this  office. 

The  appropriation  for  the  Alaska  investigations  for  the  fiscal  year 
ended  June  30,  1899,  was  $10,000,  and  for  the  current  fiscal  year  is 
112,000. 

The  terms  of  the  appropriation  have  been  changed  so  as  to  author 
ize  the  expenditure  of  this  fund  '"''to  investigate  and  report  to  Congress 
upon  the  agricultural  resources  and  capabilities  of  Alaska,  and  to 
establish  and.  maintain  agricultural  experiment  stations  in  said  Terri- 
tory, including  the  erection  of  buildings  and  all  other  expenses 
essential  to  the  maintenance  of  such  stations."  A  beginning  has  there- 
fore been  made  of  putting  the  Alaska  work  on  a  more  permanent  basis. 
A  building  to  serve  as  headquarters  for  these  investigations,  and  to 
provide  offices  and  laboratories  has  been  partially  constructed  at  Sitka, 
and  6  acres  of  land  have  been  cleared  for  experimental  purposes  there. 
At  Kenai  3  acres  of  land  have  been  cleared  and  a  combined  log  barn 
and  implement  shed  erected.  A  log  silo  has  also  been  constructed 
there  and  filled  with  native  grasses.  A  considerable  number  of  farm 
implements  and  four  work  oxen  were  purchased  and  used  in  connec- 
tion with  the  work  at  Sitka  and  Kenai.  The  organization  of  a  regular 
station  stafl'  has  been  undertaken.  This  now  includes  the  special  agent 
in  charge  and  two  assistants.  Temporary  assistants  and  laborers  have 
been  employed  as  occasion  demanded. 

From  the  experiments  made  and  the  data  otherwise  collected  it  has 
been  definitel_y  shown  that  a  considerable  variety'  of  vegetables  can  be 
successfuly  grown  in  different  parts  of  Alaska;  that  in  southeastern 
Alaska  and  Cook  Inlet  oats,  barlej^  buckwheat,  and  spring  wheat  will 
mature  with  careful  culture;  that  flax  with  fiber  of  good  quality  may 
be  grown  in  southeastern  Alaska;  and  that  the  failure  of  many  attempts 
to  grow  crops  in  Alaska  has  been  due  to  the  natural  acidity  of  the  soil 
and  the  lack  of  drainage,  which  difficulties  rhay  be  removed  by  the 
proper  treatment  of  the  land.  | 
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ARIZONA. 

Agricultural  Experiment  Station  of  the  University  of  Arizona,  Tucson. 

DEPARTMENT  OF  THE  UNIVERSITY  OF  ARIZONA. 

The  Arizona  Station  during  the  past  ^^ear  has  conducted  field  experi- 
ments with  sugar  beets,  ci'ops  for  green  manuring,  wheat,  barley,  for- 
age plants,  potatoes,  melons,  vegetables,  and  winter  irrigation  for 
orchards;  chemical  investigations  of  sugar  beets,  canaigre,  soils, 
waters,  etc. ;  botanical  studies  of  crown  gall  and  other  diseases  of 
plants,  native  grasses,  and  forage  plants,  and  the  date  palm;  and 
meteorological  ol)servations.  The  investigations  of  the  station  having 
shown  that  the  soil  and  climate  of  Arizona  are  adapted  to  the  success- 
ful growth  of  the  date  palm,  arrangements  have  been  made  with  this 
Department  for  a  cooperative  orchard  test  of  this  plant  on  a  tract  of 
land  in  the  Salt  Kiver  Valley  in  the  vicinity  of  Phtenix,  which  has 
been  placed  at  the  disposal  of  the  station  for  this  purpose.  Experi- 
ments in  irrigating  sugar  beets  have  indicated  that  l)v  skillful  manage- 
ment good  results  may  be  obtained  with  a  relati\'ely  small  amount  of 
water. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $15,  OUO.  00 

Fees   71.67 

Farm  products   121. 10 

Miscellaneous,  including  balance  from  previous  year   .311.  93 


Total   15, 504.  70 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fi.scal  year 
were  Bulletins  29  and  80  and  the  Annual  Report  for  181*8. 

B'llh'fin  29,  pp.  1^0,  f  gs.  13.— T/,,  Date  PaJi,t.—T\\^  results  of  a 
rather  extended  study  of  the  date  palm  in  Arizona  and  the  palms 
imported  by  the  Department  in  1890  and  distributed  among  vari- 
ous points  in  the  Southwest.  The  histor}'  and  botanical  character- 
istics of  the  date  palm,  climatic  and  soil  requirements,  methods  of 
propagation  and  growth,  insect  and  other  enemies,  etc.,  are  considered. 

BaUetin  30,  2^P-  — Sugar  Beet  Experiments  ditrhig  1898. — A  re- 
view of  results  obtained  from  summer-sown  and  winter-sown  plats, 
temperature  record  for  1898,  notes  on  the  soil  and  methods  of  culti- 
vation, and  a  discussion  of  the  requirements  of  a  beet-sugar  factory. 

Arniual  Beport,  1898,  ]>]>.  30,  fgs.  6. — This  embraces  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1898;  a  report  by  the 
acting  director  on  the  personnel,  equipment,  and  work  of  the  station; 
a  report  by  the  l)otanist,  including  notes  on  plant  diseases,  care  of 
fruit  trees,  and  tests  of  crops  for  green  manuring;  a  report  by  the 
chemist  giving  miscellaneous  anal3'ses,  and  the  results  of  soil  investi- 
gations and  expernnents  with  canaigre;  and  a  report  b\-  the  agricul- 
turist and  horticulturist  noting  mainly  the  results  of  sugar-beet 
experiments;  observations  on  the  date  palm  and  tests  of  varieties  of 
wheat. 

The  past  year  has  witnessed  another  partial  reorganization  of  the 
Arizona  Station.    A  change  in  the  governorship  of  the  Territory  was 
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followed  b}"  changes  in  the  membership  of  the  governing  board.  The 
director,  who  had  been  in  office  less  than  a  year  and  was  without  special 
qualifications  for  the  management  of  an  experiment  station,  withdrew 
near  the  close  of  the  fiscal  year.  The  chemist  of  the  station,  whose 
scientific  training  and  experience,  together  with  his  familiarity  with 
the  agricultural  conditions  in  Arizona,  eminently  fitted  him  for  the 
position,  was  chosen  director.  The  botanist  has  become  an  ofiicer  of 
the  Division  of  Forestry  of  this  Department,  but  will  continue  to 
give  a  portion  of  his  time  to  the  work  of  the  station.  The  field  work 
of  the  station  at  Phoenix  has  been  put  on  a  more  satisfactorj^  basis 
and  it  is  expected  that  the  regular  field  operations  of  the  station  will 
hereafter  be  principally  carried  on  there.  The  field  work  at  Tucson 
has  been  poorly  managed  and  is  of  little  account.  If  this  is  abandoned 
and  the  work  there  is  confined  to  laboratory  and  plant-house  opei"a- 
tions  it  will  be  a  more  economical  and  effective  arrangement.  A  new 
office  building  has  been  erected  on  the  farm  at  Phoenix  and  the  land 
has  been  put  in  much  better  condition  for  experimental  work. 

The  attempt  to  conduct  this  station  on  a  political  basis  having 
proved  so  speed}'  and  disastrous  a  failure,  it  would  seem  as  if  the  peo- 
ple of  the  Territory  would  strongly  approve  the  effort  of  the  present 
management  to  put  the  station  on  a  proper  footing  and  secure  per- 
manency and  efficiencj^  in  its  operations. 

ARKANSAS. 

Arkansas  Agricultural  Experiment  Station,  Fayetteville. 

DEPARTMENT  OF  ARKANSAS  INDUSTRIAL  UNIVERSITY. 

The  work  of  the  Arkansas  Station  during  the  past  year  has  included 
feeding  and  grazing  experiments  with  special  reference  to  the  economical 
production  of  beef  and  pork  and  the  improvement  of  the  soil;  chemical 
investigations  of  wheat;  horticultural  investigations;  studies  of  animal 
diseases;  and  field  experiments  with  leguminous  plants  for  forage  and 
green  manuring,  corn  and  wheat. 

The  most  prominent  feature  of  the  station's  operations  is  the  work 
which  relates  to  the  development  of  the  use  of  leguminous  plants  for 
green  manuring  and  the  feeding  of  swine  and  cattle.  The  improve- 
ment of  the  soil  and  the  building  up  of  a  more  extensive  animal  industry 
in  the  State  are  matters  of  great  importance  to  the  agriculture  of  the 
region.  The  experiments  with  corn,  in  which  seed  brought  from  differ- 
ent latitudes  is  being  compared,  have  been  continued.  The  horticultural 
work  consisted  of  spraying  experiments  on  apples,  studies  of  Arkansas 
seedling  apples,  and  experiments  in  the  culture  of  orchards  and  straw- 
berries. In  the  veterinary  department  studies  have  been  made  on  hog 
cholera  and  the  relative  virulence  of  human  and  bovine  tuberculosis. 
The  withdrawal  of  the  chemist  has  brought  the  investigations  of  the 
wheat  kernel  to  an  end,  and  hereafter  studies  of  cotton  seed  and  its 
products  will  be  made. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   $15. 000 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 
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The  publications  of  thi.s  statioti  received  during  the  past  fiscal  year 
were  Bulletins  52-56  and  the  Annual  Report  for  1898. 

Bulletin  52^  pp.  6. — The  Feeding  Value  of  Whole  Cotton  Seed., 
Crushed  Cotton  Seed^  and  Cotton-seed  Meal  and  Hulls  for  Finishiiig 
Steers  for  Market. — Details  and  results  of  a  comparative  test  with 
steers,  of  cotton -seed  meal  and  hulls  in  the  same  proportion  as  they 
exist  in  the  seed  and  of  whole  and  o-round  cotton  seed. 

Bulletin  5S.,  pp.  '29,  df/in.  1. — A  Report  (f  Progress  o  f  Investigations 
in  tlie  Cheinlstrg  of  Wheat. — A  chemical  study  of  the  changes  in  wheat 
from  the  time  the  grain  began  to  set  until  it  was  overripe,  with  a  dis- 
cussion of  methods  of  analysis  employed  and  meteorological  observa- 
tions for  April,  May,  and  June,  1897. 

Bulletin  olj..,  pp.  .If. — Some  Experiments  on  the  fattening  Value  of 
Certain  Foods  Gathered  Inj  Pigs. — Reports  a  test  of  Spanish  peanuts, 
chufas,  and  soy  beans,  as  compared  with  corn,  for  fattening  pigs.  The 
experiments  included  14  pigs  divided  into  4  lots,  and  continued 
thirty-two  days  with  the  lot  fed  soy  beans  and  forty-one  days  with  the 
other  lots. 

Bulletin  55.,  pp.  11/,.,  figs.  7. —  Orclmrd  Cultivation. — A  popular  pres- 
entation of  the  subject,  including  notes  on  location,  soil,  planting, 
pruning,  tillage,  cover  crops,  and  fertilizers. 

Bulletin  56.,  2>p-  21. — Tomatoes,  Cahhage,  and  Onions. — The  expiM'i- 
mental  work  reported  included  growing  tomatoes  for  early  market, 
thinning  tomatoes  to  increase  size  of  fruit,  eftects  of  removing  tomato 
fruit  clusters  upon  the  weight  and  quality  of  the  fruit;  growing  onions 
directly  from  seed  as  compared  with  starting  by  artificial  heat  and 
transplanting,  effects  of  sul-)soiling  light  sandy  soil,  and  cultural  and 
variety  tests  with  cabbage. 

Annual  Report,  1898,  2)p.  100,  figs.  A  financial  statement  for 

the  fiscal  year  ended  June  30,  1898;  a  brief  report  by  the  director, 
and  reprints  of  Bulletins  49-55  of  the  station. 

The  Arkansas  Station  has  ))een  conducted  during  the  past  year  on 
the  same  general  plan  as  heri>tofore.  The  legislature  has  made  special 
provision  for  the  teaching  of  difterent  branches  of  agriculture  in  the 
college  with  which  the  station  is  connected,  which  is  an  additional 
assurance  that  the  station  funds  will  not  bo  drawn  upon  for  this  pur- 
pose. Ett'orts  are  being  made  to  develop  farmers'  institutes  through- 
out the  State.  A  pomologist  has  been  appointed  with  a  special  view 
to  increasing  the  growing  of  orchard  fruits  in  those  sections  of  the 
State  where  cotton  is  largely  produced. 

CAMFORNIA, 

Ag:ricultural  Experiment  Station  of  the  University  of  California,  Berkeley. 

DKI'AKTMENT  OF  THE  I  NIVEKSITY  OF  CALIFORNIA. 

The  work  of  the  California  Station  during  the  past  year  has  been 
along  the  same  lines  as  heretofore,  including  chemical  and  physical 
investigations  of  soils,  especially  of  alkali  lands  with  reference  to 
reclamation;  analysis  of  fruits,  forage  plants,  feeding  stufi's,  sugar 
beets,  etc.;  investigations  on  culture  of  olives  and  the  making  of  olive 
oil,  and  in  viticulture  and  wine  making;  entomological  investigations; 
studies  in  botan}^  horticulture,  and  forestry;  and  culture  experiments 
H.  Doc.  5U0  2 


18 


AGEICULTURAL  EXPERIMENT  STATIONS. 


with  a  great  variet}^  of  forage  plants,  cereals,  vegetables,  fruits,  and 
forest  trees  at  the  central  station  and  at  the  outlying  stations,  with 
special  reference  to  the  varied  climatic  and  soil  conditions  of  the  State. 
Food  investigations  have  been  continued  in  cooperation  with  this 
Department. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 
United  States  appropriation   $15,000.00 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  vear 
were  Bulletins  121-123  and  Seed  Bulletin,  1898-99. 

Bulletin  121,  pj).  12,j}ls.  3,  fig.  1. — The  Conservat  ion  of  Soil  Moisture 
and  Economy  in  the  iJse  of  Irrigation  Water. — A  general  discussion  of 
the  subject  with  especial  reference  to  the  application  of  irrigation  water 
to  fruit  trees. 

Bulletin  122.,  2W-<  ^^ifid^-  — Orchard  Fumigation. — A  history  of 
the  discoverv  of  the  insecticide  value  of  hydrocyanic-acid  gas  and  of 
its  various  applications  for  fumigating  orchards;  details  of  the  appa- 
ratus and  methods  of  procedure  in  use  at  the  present  time;  and  a  brief 
bibliography  of  articles  on  the  subject  of  orchard  fumigation. 

Bulletin  123.,  pp.  35., pi-  lifigs.  7. — Olives. — This  bulletin  is  intended 
to  be  a  convenient  summar}'  of  such  practical  information  in  regard 
to  olive  culture  as  is  most  in  demand.  Various  topics  are  discussed 
under  the  heads  of  cultivation,  oil  making,  and  pickling,  and  notes  are 
given  on  the  more  important  insect  enemies  and  diseases.  A  number 
of  the  best  known  varieties  are  described.  Investigations  on  the  com- 
parative food  value  of  ripe  and  green  pickled  olives  and  on  variations 
in  size  of  fruit  and  amoimt  of  pit  and  oil  in  different  varieties  are 
rei^orted. 

Seed  Bulletin..,  1898-99,  p)p.  IJf. — Distribution  of  Seeds  and  Plants. — 
Notes  on  the  aims  and  methods  of  plant  and  seed  distribution  carried 
on  by  the  station  and  on  the  extent  of  the  work  in  1897-98,  and  a 
descriptive  list  of  the  various  plants  and  seeds  offered  for  distribution 
in  1898-99. 

The  California  Station  has  continued  during  the  past  year  to  work 
along  lines  of  great  usefulness  to  the  agriculture  of  the  State.  By  the 
rebuilding  and  equipment  of  the  college  and  station  laboratories  at 
Berkeley  the  station  has  again  been  put  in  a  position  to  comljine  thor- 
ough scientific  investigations  with  its  more  practical  experiments. 


State  appropriation 
Farm  products  


14, 114.  00 
137. 43 


Total 


29,  251.  43 


COLORADO. 


Agricultural  Experiment  Station,  Fort  Collins. 


DEPARTMENT  OF  THE  STATE  AGRICULTURAL  COLLEGE  OF  COLORADO. 


The  work  of  the  Colorado  Station  during  the  past  year  has  been 
along  the  same  lines  as  heretofore,  including  studies  of  irrigation  prob- 
lems, meteorology,  field  crops,  feeding  of  animals,  orchard  and  small 
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fruits,  entomology,  botany,  and  chemistry.  The  irrigation  engmeer 
ha.s  continued  his  studies  of  the  seepage  from  streams,  canals,  and 
ditches  in  different  localities.  Measurements  of  the  amounts  of  water 
actually  used  in  irrigation  have  been  made,  and  studies  of  the  methods 
of  irrigation  in  different  parts  of  the  State  have  been  begun.  Records 
of  the  How  of  wat(>r  in  the  Poudre  River  have  been  kept  for  tifteen 
years.  Observations  of  height  of  the  ground  water  in  wells  have  been 
continued.  Meteorological  records  are  regularly  kept,  and  a  consid- 
erable amount  of  data  regarding  the  amount  and  intensity  of  sunshine 
has  ])een  accunudated.  Besides  contininng  tests  of  varieties  of  orchard 
and  small  fruits,  the  horticulturist  and  botanist  has  made  studies  on 
the  blossoming  periods,  self-fertility,  and  crossing.  The  agriculturist 
contiinied  experiments  with  sugar  beets  in  different  parts  of  the  State 
in  cooperation  with  this  Department,  and  feeding  experiments  with 
sheep  and  laml)s,  with  special  reference  to  the  value  of  alfalfa  as  a 
feedinii-  stuff  for  these  animals.  The  entomologist  has  continued  his 
studies  of  the  Orthoptera  of  the  State,  and  experunents  in  the  repres- 
sion of  the  codling  moth,  and  in  bee  culture.  The  chemist  has  made 
investigations  on  sugar  beets,  soils,  waters,  and  the  grasses  of  the 
State. 

The  substations  at  Rockyford  and  Cheyenne  Wells  have  been  con- 
tinued. At  the  former  place  the  experiments  consisted  of  tests  of 
varieties  of  wheat,  corn,  grasses,  forage  plants,  sugar  beets,  potatoes, 
celery,  and  orchard  fruits;  experiments  with  fertilizers;  observations 
on  insects  and  fungus  diseases,  and  feeding  experunents  with  calves. 
Severe  storms  in  ,june  and  July,  181»8,  materially  affected  the  opera- 
tions of  this  substation  during  that  season.  At  Cheyenne  Wells  tests 
of  Karir  corn  and  other  nonsaccharine  sorghums,  alfalfa,  Bromus 
inei'iiiis^  corn,  barley,  and  orchard  fruits  were  made,  together  with 
experiments  with  different  kinds  of  trees  for  windbreaks,  and  oliserva- 
tions  on  the  evaporation  of  water  from  cans  set  in  the  earth  and  from 
the  soil. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  aiipropriation   $15,  000.  00 

Farm  i)roducts   1,  212.  01 

Miscellaneous,  including  balance  from  previous  year   1,  601.  42 


Total   17,  813.  43 


A  report  of  the  receipts  and  exi)enditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  pu))lications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  45-52  and  the  Amuial  Report  for  1898. 

Bulletin  JfJj^j).  32^  fig.  1. — The  L<m  of  \V<d<  r  from  Rei^ervoirs  hy 
Seepage  and  Tjvaparation. — A  record  of  oljservations  on  seepage  from 
a  series  of  reservoirs  near  Fort  Collins  in  the  winters  of  1895-06  and 
1896-97,  and  on  evaporation  from  the  reservoirs  and  from  an  evapo- 
ration tank,  with  a  detailed  discussion  and  a  summary  of  the  results. 

Bulletin  Jf.6.,  2>p.  63. — A  Soil  Study  of  Sugar  Beets. — This  bulletin 
presents  the  results  of  a  study  of  the  effects  of  alkali  on  the  composi- 
tion of  the  sugar  beet,  and  includes  details  of  experiments  made  to 
determine  the  effect  of  some  of  the  salts  found  in  alkali  soils  upon  the 
germination  of  l)eet  seed;  tal)ulated  analyses  made  to  determine  changes 
in  composition  during  ripening,  distribution  of  sugar  in  the  beet,  and 
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the  effects  of  freezing  and  diying  upon  the  composition;  observations 
on  the  ratio  of  leaves  to  roots,  and  food  and  ash  analyses. 

Bulletin  Ii-7^pp.  6Jf.^figs.  Blf.. — Colorado's  Worst  Insect  Pests  am,d  their 
Remedies. — Popular  descriptions  of  a  large  number  of  insects,  with 
detailed  directions  for  the  preparation  and  use  of  insecticides. 

Bullet  171  4-S,  pj).  3G^ji,g.  1. — Losses  from  Canals  from  Filtration  or 
Seepage. — Observations  on  a  number  of  canals  to  determine  the  loss 
from  seepage,  with  a  discussion  and  summary  of  results. 

Bulletin  IfQ.,  pp.  71. — Meteorology  ,of  1897. — This  bulletin  contains 
descriptions  of  various  instruments  used  for  meteorological  observa- 
tions, tabulated  summaries  of  dail}^  observations  at  the  station  during 
each  month  of  1898,  monthly  summaries  of  observations  at  the  sub- 
stations and  by  voluntary  observers  at  different  places  in  the  State,  a 
brief  discussion  of  the  characteristics  of  the  Colorado  climate,  weekly 
averages  of  soil  temperatures  to  depths  of  6  feet,  and  a  discussion  of 
irrigation  on  the  temperature  of  the  soil. 

Bulletin  50.,  p>P-  I>^^-  1^- — Notes  on  Plum.  Culture. — A  general 
treatise  on  plum  culture,  discussing  the  derivation  and  distribution  of 
plums,  propagation,  pruning,  soils,  irrigation,  distance  of  planting, 
arrangement  of  varieties  for  cross  pollination  and  self  fertility  of 
plums.  Observations  on  the  blossoming  season  of  plums  in  Colorado, 
details  of  experiments  in  self  pollination  of  plums,  notes  on  fungus 
diseases,  and  descriptions  based  upon  observations  made  at  the  station 
of  some  55  varieties  are  also  given. 

Bulletin  61^  pp.  Jf3. — Sugar  Beets  in  Colorado.,  1898. — This  gives  the 
results  of  a  number  of  culture  experiments  of  variety  and  seed  tests, 
and  of  competitive  tests  in  growing  sugar  beets  on  a  commercial  scale. 
The  data  for  the  different  experiments,  including  analyses  of  the  beets, 
are  given  in  tabular  form  and  discussed. 

Bulletin  52^  pp.  3'2. — Pasturing  Sheep  on  Alfalfa.— Raising  Early 
Lamhs. — A  test  of  the  value  of  alfalfa  pasturage  for  sheep  is  reported, 
and  the  experience  of  a  number  of  sheep  raisers  in  the  Arkansas  Val- 
ley is  quoted.  The  dangers  of  pasturing  sheep  on  alfalfa  are  men- 
tioned and  the  precautions  to  be  observed  are  enumerated.  Tests  with 
50  sheep  each  year  for  three  years,  made  to  determine  if  early  lambs 
may  be  raised  profitably  in  Colorado,  are  reported,  and  the  experience 
of  a  number  of  individuals  in  raising  early  lambs  is  given. 

Annual  Repo'H,  1898.,  pj').  137.,  pis.  5. — This  contains  the  organiza- 
tion list  of  the  station;  a  financial  statement  for  the  fiscal  year  ended 
June  30,  1898;  a  report  by  the  director  on  the  station  staff  and  the 
work  of  the  station  and  substations  during  the  year,  including  a  subject 
list  of  station  publications;  a  report  by  the  botanist  and  horticulturist 
reviewing  the  work  of  the  department;  a  report  by  the  agriculturist 
giving  the  results  of  experiments  with  sugar  beets  in  1898,  and  tabu- 
lated analyses  of  67  samples  of  sugar  beets  grown  in  eight  counties  in 
the  State;  a  report  by  the  entomologist  noting  the  results  of  a  com- 
parison of  three  methods  of  combating  the  codling  moth,  observations 
on  the  life  history  of  the  scab  mite  of  sheep,  and  results  of  tests  of 
two  proprietary  insecticides,  and  of  experiments  with  different  kinds 
of  foundation  for  bees;  a  report  by  the  chemist  reviewing  the  work 
of  the  year;  a  report  by  the  meteorologist  and  irrigation  engineer 
giving  a  brief  account  of  the  meteorological  work  of  the  station,  and 
the  I'esults  of  work  along  the  lines  of  water  supply,  duty  of  water, 
seepage  measurements,  losses  from  ditches  and  canals,  and  origin  of 
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seepage  water,  with  a  list  of  acknowledgments;  a  report  by  the  super- 
intendent of  the  Rainbelt  Substation  at  Cheyenne  Wells  on  culture, 
fertilizer,  and  variet}^  tests  with  fruits,  vegetables,  and  field  crops,  and 
on  observations  on  the  rate  of  evaporation  from  water  surfaces  and 
from  ditt'erent  types  of  soil;  and  a  report  by  the  supcn'intendent  of  the 
Arkansas  Valley  8u))station  at  Rockyford  giving  the  results  of  culture 
and  variet}'  tests  with  wheat,  corn,  and  forage  crops. 

The  Colorado  Station  steadily  pursued  its  operations  during  the  past 
fiscal  year  and  a  considerable  amount  of  useful  work  was  accomplished. 
A  change  in  the  presidency  of  the  college  at  the  end  of  the  year 
resulted  in  the  separation  of  the  office  of  director  of  the  station  from 
that  of  the  president  of  the  college.  The  irrigation  engineer  was 
made  director  of  the  station  and  has  entered  upon  the  duties  of  this 
position.  Arrangements  are  being  made  for  strengthening  the  work 
of  the  station  1)y  so  consolidating  it  that  its  operations  will  be  con- 
ducted on  one  general  plan.  The  land  and  other  property  connected 
with  the  San  Luis  Valley  and  Divide  substations  will  be  finally  dis- 
posed of,  and  the  amount  of  field  work  at  the  other  two  substations 
will  l)e  reduced.  Hereafter  these  substations  will  be  considered  more 
as  centers  from  which  special  investigations  relating  to  the  regions  in 
which  they  are  located  will  he  conducted.  An  effort  will  be  made  to 
organize  the  whole  work  of  the  station  with  reference  to  the  recpiire- 
ments  of  agriculture  in  difi'erent  parts  of  the  State  and  to  conduct 
special  investigations  in  difi'erent  localities  from  time  to  time  as  may 
be  desirable.  It  is  })elieved  that  in  this  Avay  more  will  be  accomplished 
than  by  the  maintenance  of  substations  in  the  ordinary  way.  It  is 
hoped  that  the  State  will  before  long  supplement  the  national  fund, 
especially  for  investigations  having  a  local  value. 

CONNECTICUT. 

The  Connecticut  Agricultural  Experiment  Station,  New  Haven.  ' 

The  Connecticut  State  Station  has  contimied  its  work  during  the 
past  year  along  the  same  lines  as  heretofore.  Chemical  and  experi- 
mental studies  of  fertilizers  are  a  leading  feature  of  its  work.  The 
fertilizer  control  conducted  by  the  station  under  State  laws  involved 
the  examination  of  about  600  samples  of  fertilizers  during  the  past 
year.  Over  1,200  samples  of  food  materials  were  examined  with  ref- 
erence to  adulteration.  A  recently  enacted  State  law  provides  specif- 
ically for  the  inspection  of  feeding  stufl's,  as  well  as  foods  for  man,  by 
the  station.  Greenhouse  experiments  on  the  manuring  of  tomatoes, 
lettuce,  and  carnations,  and  studies  of  the  relative  availability  of  organic 
nitrogen  in  difi'erent  forms,  by  means  of  pot  experiments  and  chemical 
investigations,  have  been  continued.  Experiments  on  the  curing  of 
wrapper  tobacco  by  artificial  heat  and  the  fermentation  of  this  tobacco 
in  bulk  have  been  conducted  in  cooperation  with  the  Tobacco  Growers' 
Association.  Studies  of  the  proteids  of  wheat  and  other  plants  and 
of  egg  albumin  have  been  continued.  Investigations  of  diseases  of 
melons,  mildew  of  lima  beans,  spotting  of  tobacco,  etc.,  have  been 
made.  The  entomological  work  of  the  station  has  been  increased  and 
has  included  especially  studies  of  the  San  Jose  scale  and  a  voluntary 
inspection  of  luirsery  stock.  The  grafting  of  chestnut  and  hickory 
nut  trees  has  been  undertaken.    Numerous  samples  of  seeds  have  been 
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tested  with  reference  to  their  purity  and  vitalit}'.  The  grass  garden 
at  South  Manchester  has  been  continued. 

The  income  of  the  station  during  the  past  fiscal  3'ear  was  as  follows: 

XJBited  States  appropriation   §7,  500.  00 

State  approjjriation   12,  500.  00 

Fees   6,  72L0O 

Miscellaneous  . :   168.  95 


Total   26,889.95 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  i-endered  in  accordance  Avith  the  schedules  prescribed  b_v  this 
Department,  and  has  been  approved. 

The  pul)lications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  1'2S  and  129  and  the  Annual  Report  for  1898,  Parts  I 
and  II. 

Bulletin  128 12. — Commercial  Feeding  Stuffs  in  the  Connecticut 
2farTcet. — A  discussion  of  the  uses  of  commercial  feeding  stuffs  and 
the  results  of  examination  of  a  number  of  samples  of  feeding  stuff's 
purchased  in  Connecticut  markets. 

Bulletin  129^  10. — Insj^ection  and  Care  of  JS'ursery  Stock. — Notes 
on  the  inspection  of  nursery  stock  in  Connecticut  and  description  of  3 
methods  of  destroying  the  San  Jose  scale.  A  l)rief  account  of  the 
appearance  and  pernicious  effect  of  the  San  Jose  scale  is  reprinted  from 
Bulletin  121  of  the  station. 

Annual  Bejxrrt,  1898,  Parts  I  and  II,  jipjp.  223,  pis.  2. — This  includes 
an  abstract  of  State  laws  relating  to  fertilizers;  lists  of  manufacturers 
complying  with  the  laws;  notes  on  the  sampling  and  collecting  of  fer- 
tilizers; explanations  concerning  the  analysis  and  valuation  of  fertil- 
izers; tabulated  analyses  and  A  aluations  of  569  samples  of  fertilizing 
materials;  a  review  of  the  fertilizer  market  for  the  3'ear  ending  Octo- 
ber 31,  1898;  suggestions  regarding  the  purchase  of  fertilizers;  the 
text  of  the  Connecticut  food  law;  and  detailed  results  of  examination 
of  1,306  samples  of  foods  and  condiments,  including  in  some  cases  the 
method  of  anatysis. 

The  Connecticut  State  Station  continues  to  hold  the  confidence  and 
support  of  the  people  of  the  State  and  to  develop  its  operations  along 
the  lines  in  which  it  has  hitherto  been  working.  Its  successful  man- 
agement of  the  inspection  of  fertilizers  and  human  foods  has  led  to  the 
enlargement  of  its  control  work  by  the  addition  of  inspection  of  feed- 
ing stuff's  under  State  authority. 

Storrs  Agricultural  Experiment  Station,  Storrs. 

DKPARTMEXT  OF  STORKS   AGRICULTURAL  COLLEGE. 

The  work  of  the  Connecticut  Storrs  Station  during  the  past  j^ear  has 
been  along  the  same  lines  as  heretofore,  including  investigations  on 
the  food  and  nutrition  of  man  and  domestic  animals,  dairy  bacteriology, 
field  and  pot  experiments  with  fertilizers  and  forage,  rotation  experi- 
ments, and  meteorological  observations.  Experiments  have  been 
made  with  grasses,  oats,  corn,  potatoes,  cowpeas,  and  soy  beans  in  field 
and  garden  plats  and  in  pots,  with  special  reference  to  the  effects  of 
mineral  and  nitrogenous  fertilizers  upon  the  proportions  of  nitrogen 
in  the  plants  grown.  The  bacteriologist  of  the  station  made  a  special 
investigation  of  the  practical  applications  of  bacteriology  in  dairying 
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in  several  European  countries,  as  well  as  a  stud}'  of  the  present  condi- 
tion of  tuberculosis  in  I^urope.  E^xperiuKMits  in  the  manaovnient  of 
tuberculous  cows  and  the  use  of  their  milk  in  feeding  calves  have  l)een 
continued.  Fatteuinj^  and  digestion  experiments  with  sheep  have  been 
made.  Cooperative  experiments  in  feeding  milch  cows  have  been 
conducted  on  a  plan  somewhat  different  from  that  of  previous  yeai\s. 

The  investigations  on  the  food  and  nutrition  of  man  have  continued 
to  1)e  the  most  important  line  of  work  carried  on  by  this  station,  and, 
as  heretofore,  have  b(M>n  aided  l)y  Wesleyan  University  and  by  a  spe- 
cial State  appropriation,  and  have  })een  carried  on  in  cooperation  with 
this  Department.  Th(>  chief  feature  of  these  investigations  are  the 
experiments  with  tlit^  respiration  calorimeter,  in  which  the  income  and 
outgo  of  matter  and  energ}'  in  the  human  body  are  determined  with 
uiuisual  accuracy.  Constant  efforts  are  being  made  to  improve  thi^: 
apparatus,  as  well  as  the  methods  of  investigation  on  the  nutrition  of 
man. 

The  inccmie  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   $7,  500.  00 

State  appn  ipriati( )n   1 ,  800.  00 

Farm  productH   43. 17 

Miscellaneous   1 , 131. 15 

Total   10,474.32 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  pi-escribed  by  this 
Department,  and  has  been  approved. 

The  pu1)lications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  18  and  19  and  the  Annual  Report  for  1897,  Part  II. 

Bulh'f/n  18,  pp.  IG.-^Nifrogeiiom  FeeduK/  Stuffx. — A  condensation 
of  an  article  in  I'art  1  of  the  Annual  Report  for  1897  entitled  ''Nitrog- 
enous Feeding  Stuffs  and  Feeding  Formidas  for  Dairy  Cows." 

Bulhd'uh  19,  2>l>.  12. — Till'  J'r'.-^'iif  Condition  of  Bovine  Tuhcradosis 
in  Kurope. — This  bulletin  sunnuarizes  observations  on  the  extent  of 
bovine  tid)ercidosis  in  Europe,  discusses  the  transmission  of  hiunan 
and  bovine  tuberculosis,  and  reviews  different  methods  of  combating 
the  disease. 

.A)tnu<il  Report,  1S97,  P((rt  IF,  p>p.  IJ^Q,  jiij.^.  10. — This  contains  a 
detailed  report  of  (!  and  a  summary  of  47  dietary  studies;  details  and 
results  of  a  iuuul)er  of  experiments  on  tlie  digestion  of  food  by  man;  a 
discussion  on  the  practical  value  of  food  investigations,  including  a 
table  in  which  foods  are  arranged  in  groups,  the  different  members  of 
which  furnish  nearly  the  same  amount  of  protein  and  energy,  and  a 
numl)er  of  sample  menus;  talnilatcd  analyses  of  foods,  feeding  stuff's, 
and  other  products;  a  detailed  description  of  an  improved  boinb  calo- 
rimeter, with  accessory  apparatus,  and  of  a  respiration  calorimeter  used 
in  experiments  on  the  conservation  of  energy  in  the  human  body,  a 
report  of  which  is  given;  a  report  of  4  tuberculous  cows  and  of  calves 
which  were  fed  their  milk;  monthly  summary  of  meteorological  obser- 
vations during  1898,  and  an  index  to  Annual  Reports  1  to  10,  inclusive. 

The  amoiuit  of  work  performed  by  the  Connecticut  Storrs  Station 
contiiuies  to  be  relatively  large.  The  more  practical  operations  are 
well  planned  on  a  scientitic  basis  and  are  giving  useful  results.  The 
investigations  on  the  nutrition  of  man  have  been  more  successfully 
prosecuted  during  the  past  year  than  ever  before,  and  their  value  and 
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importance  are  more  widel}^  recognized.  From  the  standpoint  of  agri- 
cultural science  and  practice,  it  is  especially  gratifying  that  the  inti- 
mate relation  of  these  investigations  on  the  nutrition  of  man  to  similar 
investigations  with  domestic  animals  is  being  so  speedily  appreciated. 
This  Department  (in  cooperation  with  the  Pennsylvania  Experiment 
Station)  and  two  European  governments  have  alread}^  taken  meaures 
to  adapt  the  Atwater-Rosa  calorimeter  to  use  in  experiments  with  the 
larger  domestic  animals. 

DETjAWARE. 

Th.e  Delaware  CoUeg-e  Agricultural  Experiment  Station,  Newark. 

DEPARTMENT  OF  DELAWARE  COLLEGE. 

The  work  of  the  Delaware  Station  during  the  past  year  has  been 
along  the  same  lines  as  heretofore,  and  includes  soil,  fertilizer,  and 
culture  experiments,  with  special  reference  to  the  use  of  leguminous 
plants,  particularly  cowpeas,  for  maintaining  fertility  and  promoting 
the  dairy  interests  of  the  State;  breeding  of  varieties  of  sorghum 
with  reference  to  the  pi'oduction  of  sugar;  studies  on  the  bacteriology 
of  soils;  investigations  of  plant  diseases;  horticultural  investigations; 
entomological  investigations  with  special  reference  to  the  repression 
of  the  San  Jose  scale  and  strawberry  root  aphis;  investigations  on 
animal  diseases,  and  meteorological  observations. 

The  horticultural  work  of  the  station  has  been  extended  to  include 
a  stud}'  of  the  condition  of  the  principal  horticultural  industries  of  the 
State  with  reference  to  the  ways  in  which  the  station  may  aid  them 
and  the  desirability  of  the  introduction  of  new  industries.  Studies 
are  also  being  made  on  the  root  pruning  of  .young  fruit  trees,  top 
working  apple  trees,  fruit  hnd  formation,  and  the  relation  of  bud  varia- 
tion to  A^ariety  improvement. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation  $15,  000 

A  report  of  the  receipts  and  expenditui'es  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  b}^  this 
Department,  and  has  heen  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  ^0-44  and  the  Annual  Report  for  1898. 

bulletin  4-0,  pp.  16,  figs.  H. — Soil  JBacterlain  Their  Relation  to  Agri- 
culture, Part  I. — This  is  a  popular  summar}^  of  information  on  this 
subject.  The  topics  treated  are  the  elements  and  sources  of  plant 
food,  the  nature  and  origin  of  soils,  the  number  and  distribittion  of 
soil  bacteria,  and  the  chemical  changes  produced  by  bacteria. 

Bulletin  Jfl,  2Jp.  16,  figs.  5. — Pea  Canning  in  Delmoare. — An  account 
of  this  industrj^  in  the  State,  general  directions  for  the  culture  and 
harvesting  of  peas,  notes  on  the  sunscald  or  blight  of  peas  and  on  the 
use  of  pea  vines,  and  a  brief  description  of  factoiy  manipulations  in 
canning. 

Bulletin  Jf'B,  pp.  35,fi'gs.  M. — The  European  and  Japmiese  Chestnuts 
in  the  Eastern  United  States. — This  includes  a  brief  history  of  the 
European  and  Japanese  Chestnuts  in  America;  notes  on  the  use  of  the 
chestnut  in  foreign  countries;  botanical  descriptions  of  the  European, 
American,  and  Japanese  groups,  with  s3aionomy  of  species;  directions 
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for  culture;  notes  on  insect  enemies  and  fungus  diseases;  and  a  mono- 
graph of  varieties. 

Bulletin  Jf3,  pp.  2Jj.. —  Veterinary  Studies. — State  and  Miuiicipal 
Milk  Legislation. — The  Use  of  Basic  Slag  as  a  Fertilizer  in  Hay 
Farming. — Brief  notes  on  rabies,  tetanus,  and  Texas  fever,  and  the 
results  of  studies  on  bovine  tuberculosis,  anthrax,  cerebro-spinal 
menuigitis  in  horses,  and  hog  cholera;  a  discussion  of  the  requirements 
of  the  millv  trade  of  Philad(>lphia  and  a  record  of  a  cow.  illustrating 
variations  in  composition  of  milk  resulting  from  unequal  intervals 
between  niilkings;  a  discussion  of  the  advantages  of  basic  slag  as  a 
fertilizer  and  the  obstacles  in  the  way  of  its  general  introduction,  with 
a  review  of  the  experimental  work  with  basic  slag  at  the  station  and 
elsewhere. 

Bulletin  1).]^.^  p>V  — Sorghum  in  1898. — A  report  on  cooperative 
experiments  with  sorghum  in  1898,  including  tabulated  analyses  with 
reference  to  the  available  sugar  of  a  large  munl)er  of  samples  of  cane; 
results  of  planting  seed  selected  from  large  stalks  of  the  previous 
season;  a  comparison  of  general  results  obtained  in  1897  and  1898; 
notes  on  loss  from  storms;  and  the  results  of  several  experiments  in 
blading  canes. 

Annual  Report.,  1898,  jjjj.  '268,  figs.  17,  dgms.  0. — This  contains  the 
financial  statement  for  the  fiscal  year  ended  flune  80,  1898;  the  organi- 
zation list  of  the  station;  a  brief  review  of  station  work  by  the  director, 
including  reprint  of  Bulletin  43  of  the  station;  a  report  of  the  mycolo- 
gist giving  an  account  of  experiments  conducted  for  the  prevention  of 
apple  seal)  and  potato  scab,  results  of  a  test  of  Micrococcus  hutyri- 
aromafaciens.  as  a  butter  ferment,  notes  on  bacteriological  examina- 
tions of  two  samples  of  water,  notes  on  the  morphology  and  growth 
on  diti'erent  culture  media  of  a  bacillus  resembling  anthrax  from  a 
suspected  case  of  anthrax,  a  report  on  a  case  of  blood-poisoning,  list 
of  anthrax  cases  examined  in  the  State,  notes  on  the  preparation  of 
anthrax  vaccines,  a  full  technical  review  of  investigations  on  soil  bac- 
teria in  their  relation  to  agriculture  sunmiarized  in  Bulletin  -tO  of  the 
station,  and  a  preliminary  arrangement  of  the  species  of  the  genus 
bacillus,  with  an  index  to  the  more  important  literature  of  the  species; 
a  report  of  the  chemist,  containing  a  reprint  of  Bulletin  38  of  the 
station  and  the  results  of  tests  of  a  lai'ge  private  dairy  herd,  with  a 
discussion  of  the  utility  of  herd  testing,  the  fluctuations  in  quantity 
and  (juality  of  milk  for  periods  of  different  lengths,  basis  of  herd  selec- 
tion, balancing  a  herd,  determining  the  efficiency  of  dairy  cows,  and 
the  ratio  of  butter  fats  to  total  solids;  a  report  of  the  horticulturist 
on  the  work  of  the  department,  including  reprints  of  Bulletins  39  and 
41;  a  report  of  the  entomologist,  giving  a  detailed  account  of  woi'k 
with  the  San  Jose  scale  in  the  State;  and  a  report  of  the  meteorologist 
containing  monthly  summaries  of  observations  at  t!  ditierent  places  in 
the  State  for  the  year  ending  June  30,  1898,  and  a  general  summary 
of  observations  for  the  calendar  year  1897. 

The  operations  of  the  Delaware  Station  have  been  steadily  prose- 
cuted during  the  past  3'ear  and  considerable  useful  work  has  been 
accomplished.  The  college  with  which  the  station  is  connected  is 
showing  increased  interest  in  agricultural  instruction,  and  by  a  recent 
arrangement  officers  of  the  station  have  l)een  appointed  lecturers  on 
agricultural  topics  in  the  college,  their  compensation  for  this  work 
being  derived  from  college  funds. 
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FI.ORIDA. 

Agricultural  Experiment  Station,  of  Florida,  Lake  City. 

DEPARTMENT  OF  FLORIDA  STATE  AGRICULTURAL  COLLEGE. 

The  work  of  the  Floi'ida  Station  during  the  past  year  has  been  along 
the  same  lines  as  heretofore,  including  experiments  in  growing  and 
curing  tobacco;  culture  and  fertilizer  experiments,  especially  with 
cassava  and  various  forage  plants;  experiments  with  fruits  and  vege- 
tables; studies  of  plant  diseases  and  insect  pests,  and  chemical  investi- 
gations. A  cooperative  experiment  with  fertilizers  on  pineapples,  con- 
ducted on  a  plantation  on  the  east  coast  of  Florida,  has  been  continued. 

The  income  of  the  station  during  the  past  fiscal  3^ear  was  as  follows: 

United  States  appropriation.   $15,  000.  00 

Farm  products   155.  90 

Total...   15,155.90 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  yea.r 
were  Bulletins  46-J:9  and  the  Annual  Report  for  1898. 

Bulletin  Jf6^  j)P-  '^^ifi'd'^-  1^-  —  The  Straivherry  Thrips  and  the  Oiiion 
Thrips. — Notes  on  the  occurrence  and  injury  caused  by  Thrips  tritici 
and  T.  tahaci ;  an  account  of  the  appearance,  life  history,  habits,  and 
natural  enemies  of  these  insects;  directions  for  treatment,  based  largely 
on  the  results  of  experiments  at  the  station,  and  a  bibliography  of 
literature  pertaining  to  each. 

BvUetin  Jf.7 ,  pp.  39,  pis.  2. — Diseases  of  the  Tomato. — This  bulletin 
treats  of  some  of  the  more  important  diseases  and  insect  enemies  that 
have  been  observed  to  attack  the  tomato  in  Florida.  Preventive  and 
remedial  measures  are  discussed. 

Bulletin  If.8.,jp2y.  39.,  jigs.  16. — A  Preliminary  Report  upon  the  Insect 
Enemies  of  Tolxicco  in  Florida. — An  account  of  tne  appearance,  life 
histor}^,  habits,  enemies,  and  treatment  of  a  number  of  insects  injurious 
to  toljacco. 

Bulletin  1^9 pp.  .^5,  jt^Zs.  10.,  fig.  1.  —  Cassava  as  a  Money  Crop. — Notes 
on  the  origin,  habitat,  and  characteristics  of  the  cassava  plant,  soil 
and  climatic  requirements  and  method  of  culture;  results  of  fertilizer 
experiments;  discussion  of  the  value  of  cassava  as  a  feeding  stuff, 
including  original  analyses;  details  and  results  of  a  test  to  compare 
cassava  with  corn,  chufas,  pinders,  and  goobers  for  fattening  pigs,  and 
of  an  experiment  in  fattening  cattle  on  cassava;  and  notes  on  the  value 
of  cassava  for  domestic  use  and  for  the  manufacture  of  starch  and 
glucose. 

Annual  Rep>ort,  1898,  pp.  72,  pis.  This  contains  a  brief  report 
by  the  director;  financial  statements  for  the  fiscal  years  ended  June 
30,  1897  and  1898;  report  of  the  agriculturist  giving  a  brief  description 
of  the  station  farm,  an  outline  of  contemplated  experiments,  a  review 
of  Bulletin  M  of  the  station,  and  directions  for  making  a  "simple 
sirup  tester;"  a  report  of  the  chemist  giving  a  statement  of  the  work 
completed  during  the  year;  report  of  the  biologist  and  horticulturist 
reviewing  the  work  in  botany  and  horticulture  and  giving  notes  on 
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several  plant  diseases  and  on  a  nuniher  of  vegetables,  showing-  date  of 
sowing  and  time  ready  for  market,  results  of  tests  of  varieties  of 
strawberries,  and  an  outline  of  fertilizer  experiments  with  pineapples; 
and  a  report  of  the  assistant  biologist  giving  notes  on  a  nundier  of 
insects  which  have  proved  more  or  less  destructive  to  economic  plants. 

The  Florida  Station  has  accomplished  consid(n-al)le  useful  work  dur- 
ing the  past  year.  A  new  Held  of  8  acres  on  the  college  farm  has  l»een 
put  in  order  for  plat  experim(>nts,  for  which  it  is  better  adapted  than 
that  hitherto  used  l)y  the  station.  The  attempt  to  grow  orchard  fruits 
on  the  college  farm  has  proved  a  failure  and  should  l)e  al)aiidon(>d,  as 
it  has  been  shown  that  the  land  is  not  adapted  to  this  pur))ose.  The 
cooperative  experiment  with  pineapples  in  Southern  Florida  has  been 
quite  successful,  and  shows  the  advantage  of  this  kind  of  work  when 
there  is  careful  planning  and  adequate  supervision  on  the  part  of  the 
station  and  intelligent  management  of  the  practical  detiiils  b}'  the 
grower  cooperating.  • 

GEOROTA. 

Georgia  Experiment  Station,  Experiment. 

DEPARTMENT  OP  (iEORGIA  STATU  COI.LECE  ol'  AC KItULTUKE  AND  MECHANIC  ARTS. 

The  work  of  the  Georgia  Station  during  the  past  year  has  l)con  for 
the  most  part  along  the  same  lines  as  heretofore,  including  \  ariety, 
fertilizer,  and  culture  experiments  with  corn  and  cotton  ;  horticultural 
investigations,  especially  with  strawberries,  plums,  peaches,  grapes, 
and  onions;  and  feeding  experiments  and  work  in  dairying.  The  hor- 
ticulturist of  the  station  resigned  during  the  year  to  take  the  profes- 
sorship of  agriculture  in  the  Agricultural  and  Mechanical  College  of 
Georgia.  A  l)i{)logist  and  horticulturist  was  chosen  to  succeed  him, 
and  the  investigations  of  the  station  were  extended  to  include  studies 
in  entomology  and  vegetable  pathology.  The  biological  lal)()ratory 
was  equipped  with  appliances  for  breeding  insects  and  fungi  and  other 
appropriate  apparatus. 

The  income  of  the  station  during  the  past  tiscal  year  was  as  follows: 


United  States  appropriation   $\^,  000.  00 

State   650. 00 

Farm  products   1,  907. 18 

Miscellaneous,  including  balance  from  previous  year   2, 859.  48 


Total   20, 416.  66 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedides  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  tiscal  3'ear 
were  Bulletins  40-43  and  the  Annual  Report  for  1898. 

Bullet  hi  ]^0^  pp.  33.,  pi.  l.,figs.  '25 — The  Strhu/fclhnii  Eoot-j^run/iH/ 
Tlieory. — An  illustrated  description  of  the  String-fellow  method  of 
close  root  pruning,  with  an  enumeration  of  the  advantages  claimed  for 
it,  a  review  of  favorable  and  adverse  criticism  of  the  method,  and  the 
results  of  practical  tests  made  at  the  station. 

Bulletin.  Jf.1,  pp.  19. — Fertilizer^  Culture,  and  Variety  Experiments 
on  Corn. — Results  of  tests  of  1-4  varieties  of  corn,  a  comparison  of 
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different  forms  of  nitrogen  in  fertilizers  for  corn,  and  several  experi- 
ments in  planting  corn  at  different  distances.  General  notes  on  corn 
culture  are  reprinted  from  a  previous  bulletin  of  the  station. 

Bulletin  JfSi^ pp.  JfG^p)^-  ^'.T^V-^'-  — Some  Peach  Notes. — This  includes 
general  notes  on  the  culture  and  marketing  of  peaches;  brief  descrip 
tive  and  remedial  notes  on  a  number  of  undetermined  affections,  fungus 
diseases,  and  insect  enemies  of  the  peach;  descriptive  notes  on  95 
varieties,  with  a  classilication;  the  results  of  spraying  tests  to  show  the 
effect  of  various  strengths  of  standard  insecticides  and  fungicides  upon 
peach  foliage,  and  a  preliminary  report  on  a  fertilizer  experiment 
planned  to  extend  thi-ough  a  series  of  years. 

Bulletin  Jf3.,p>2^-  — Fertilizer.,  Culture.,  and  Variety  Experiments  on 
Cotton. — Thirty  varieties  of  cotton  were  tested,  and  experiments  made 
in  using  different  nitrogenous  fertilizers  and  in  planting  cotton  at  dif- 
ferent distances.  Popular  notes  on  the  work  of  the  station,  rotation 
of  crops,  and  the  application  of  fertilizers  are  appended. 

Annual  Report.,  1898^  pp>.  8. — A  brief  report  on  the  organization 
list,  equipment,  general  work,  publications,  and  mailing  list  of  the 
station,  with  a  financial  statement  for  the  fiscal  vear  ended  June  30, 
1898. 

The  operations  of  the  Georgia  Station  have  been  conducted  during 
the  past  year  in  an  orderly  maimer  along  practical  lines.  The  work  of 
the  station  has  been  strengthened  by  the  new  provisions  for  investiga- 
tions in  entomology  and  on  plant  diseases.  The  dairv  work  of  the 
station  has  been  of  value  as  demonstrating  that  dairying  may  be  suc- 
cessfully carried  on  in  the  region  of  the  station.  It  needs,  however, 
to  be  further  developed  on  its  experimental  side,  and  it  is  hoped  that 
plans  for  systematic  experimenting  in  this  line  may  be  made  and  put 
into  operation  in  the  near  future. 

HAWAIIAT^  ISIiAlS^DS. 
Hawaiian  Experiment  Station,  Honolulu. 

MAINTAINED  BY  THE  HAWAIIAN  SUGAR  PLANTERS'  ASSOCIATION. 

The  Hawaiian  Station  was  established  in  1895  by  the  sugar  planters 
of  the  Hawaiian  Islands.  It  is  under  the  auspices  of  the  government 
of  Hawaii,  but  does  not  receive  any  support  therefrom.  The  station 
staff'  comprises  a  director  and  chemist,  two  assistant  chemists,  and  a 
field  assistant.  The  work  of  the  station  has  included  the  phj'sical  and 
chemical  examination  of  the  soils  of  the  Hawaiian  Islands,  and  a  studj^ 
of  the  lavas  from  which  these  soils  have  been  derived;  investigations 
regarding  the  fertilizer  requirements  of  different  soils;  studies  of  soil 
evaporation  and  plant  transpiration  as  related  to  irrigation;  variety, 
fertilizer,  and  culture  experiments  with  sugar  cane;  investigations  on 
the  manufacture  of  sugar;  studies  of  the  economic  plants  of  the 
islands;  and  experiments  with  reference  to  the  introduction  of  new 
plants. 

A  bulletin  on  the  lavas  and  soils  of  the  Hawaiian  Islands  and  a 
report  on  the  work  of  the  station  for  1899  have  been  received  during 
the  past  3'ear. 
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IDAHO. 

AgricultTiral  Experiment  Station  of  the  University  of  Idaho,  Moscow. 

DEPARTMENT  OF  THE  I  NIVEKiSITY  OK  IDAHO. 

The  work  of  the  Idaho  Station  dui  iiig  the  pa.st  year  has  inchided 
field  tests  of  wheat,  oats,  millet,  potatoes,  field  peas,  root  erops,  grasses, 
and  forage  plants;  horticultural  experiments  with  apples,  onions,  and 
other  vegetables;  entomological  investigations,  especiall}"  on  insects 
affecting  apples;  botanical  studies;  chemical  investigations,  especially 
on  sugar  beets,  irrigation  waters,  and  wheat;  and  physical  studies  of 
soils.  Experiments  with  sugar  beets  have  been  carried  on  in  a  num- 
ber of  localities  in  the  State  in  coopei'ation  with  this  Department.  The 
field  experiments  of  the  station  are  being  niore  extensively  and  thor- 
oughly conducted  and  feeding  experiments  have  been  planned.  The 
farm  has  been  put  in  much  better  condition  for  experimental  woi'k. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $1.5,  000.  GO 

State   390.  49 

Farm  products   1 15.  26 


Total   15,  505.  75 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  1)v  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  11-10. 

Bulletin  11^  pp.  SJf^^figs.  15. — Smuts  (ind  Riisf.^of  (Train  in  Idaho 
and  the  3fost  Appro  red  Methods  of  DealnHj  irifh  TJwm. — Descriptive 
notes  on  the  stinking  and  loose  snuits  of  wlu-at,  loose  snuit  of  oats  and 
barley,  corn  smut,  and  on  the  rusts  of  various  cereals;  suggestions  for 
the  treatment  of  these  diseases;  and  results  of  experiments  carried  on 
at  the  station  during  two  years  with  different  strengths  of  copper  svd- 
phate  solution  and  the  hot- water  treatment  for  the  prevention  of  wheat 
smut. 

Bulletin  12,  pp.  S7.,Jigs.  8. — Sugar  Beets  in  Idalm. — Notes  on  the 
work  with  sugar  beets  in  the  State,  history  of  the  industiy,  world's 
production  and  consumption  of  sugar,  conditions  suited  to  tiie  growth 
of  sugar  beets,  comparison  of  several  varieties,  and  on  the  rcMjuire- 
nients  of  a  beet  sugar  factory;  ta))ulated  analyses  of  41  samples  of 
sugar  )>eets  analyzed  at  the  station  in  l<Slt7;  analyses  made  in  the 
chemical  lal)oratory  of  this  Department  of  a  numlxn-  of  samples  grown 
in  the  State;  and  analytical  results  ol)tained  at  other  stations. 

Bulletin  13.,  pp>.  13. — Meteorology. — Monthly  and  yearly  summaries 
of  observations  at  Moscow  for  189-4-97,  at  Grangeville  for  lS94-9(), 
and  at  Nampa  for  1894,  1895,  and  1897. 

Bidletin  lit  ,  p>p.  Ji.G.,p)ls.  13.,  Jigs.  5. — Twelve  o  f  1^110^9  Worst  AYeeds. — 
Descriptive  notes  on  wild  oats,  prickly  lettuce  or  compass  weed,  Rus- 
sian thistle,  tumbling  mustard,  cow  her1),  Canada  thistle,  dodder,  false 
flax,  sunflower,  squirrel-tail  grass,  common  tumbleweed,  and  hoar- 
hound,  together  with  the  methods  by  which  they  are  distributed  and 
suggestions  for  their  eradication. 
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Bulletin  15^ pp.  — Annual  Heport.,  1898. — Reports  of  the  director 
and  the  heads  of  departments  on  the  station  work  for  the  year  and 
financial  statements  for  the  fiscal  years  ended  June  30, 1897,  and  1898. 
In  addition,  the  report  of  the  botanist  gives  notes  on  the  occurrence  of 
and  approved  remedies  for  a  number  of  orchard  and  garden  diseases 
which  have  appeared  in  Idaho;  and  the  report  of  the  entomologist 
gives  the  results  of  tests  of  several  methods  for  the  destruction  of 
grasshoppers,  notes  on  the  box-elder  bug  and  the  Putnam  scale,  and 
an  account  of  experiments  in  treating  ponds  with  kerosene  for  the 
destruction  of  mosquito  larv^. 

Bulletin  16,  pp.  16,  pis.  2,  figs.  3. — The  San  Jose  Scale  in  Idaho. — 
A  description  of  the  scale  and  a  popular  account  of  its  habits,  life 
history,  distribution  in  the  State,  and  treatment. 

The  past  year  has  necessarily  ))een  a  period  of  reorganization  of  the 
affairs  of  the  Idaho  Station.  The  new  president  of  the  university, 
who  is  also  director  of  the  station,  began  his  duties  during  the  year. 
The  work  in  agriculture  was  separated  from  that  in  horticulture  and 
the  agriculturist  of  the  Oregon  Station  was  called  to  this  position. 
The  chemist  of  the  station  was  removed  at  the  end  of  the  year.  The 
agricultural  work  of  the  station  has  been  materially  strengthened. 
Farmers'  institutes  have  been  held  in  different  parts  of  the  State  and 
have  done  much  to  Ijring  the  station  into  closer  touch  with  the  farmers. 
The  financial  affairs  of  the  station  have  also  been  put  on  a  better  foot- 
ing. With  a  more  careful  and  economical  management  of  its  finances 
the  station  will  be  able  to  do  much  more  effective  work.  The  limited 
resources  of  the  institution  with  which  the  station  is  connected  make  it 
very  important  that  the  station  business  shall  be  clearly  differentiated 
from  that  of  the  college,  so  that  the  station  funds  may  be  exclusively 
used  for  experimental  purposes.  It  is  believed  that  the  station  is  work- 
ing more  thoroughly  than  ever  before  for  the  general  interests  of  the 
agriculture  of  the  State,  and  it  is  hoped  that  nothing  will  interfere  with 
its  future  development  on  a  permanent  basis. 

iLLTisrois. 

Agricultural  Experiment  Station  of  the  University  of  Illinois,  Urbana. 

DEPARTMENT  OF  THE  UNIVERSITY  OF  ILLINOIS. 

The  work  of  the  Illinois  Station  during  the  past  year  has  included 
field  experiments  with  corn  with  special  reference  to  the  effects  of  de- 
tasseling,  root  pruning  at  different  depths,  and  previous  treatment  of 
land  on  cost  of  production;  culture  experiments  with  sugar  beets,  cow- 
peas,  and  soy  beans;  feeding  experiments  with  pigs  and  dairy  cattle; 
variety,  culture,  and  other  experiments  with  orchard  and  small  fruits 
and  vegetables;  studies  of  bacterial  and  fungus  diseases  of  plants, 
especially  the  smuts  of  maize  and  broom  corn,  pear  blight,  and  apple 
scab;  entomological  investigations,  soil  studies,  and  chemical  investiga- 
tions. Chemical  and  microscopical  studies  are  being  made  with  refer- 
ence to  the  effects  of  breeding  corn  on  the  protein  and  fat  content. 
Observations  have  been  made  on  the  effect  of  different  depths  of  culti- 
vation on  the  moisture  content  of  the  soil.  Mechanical  studies  of  soils 
from  different  parts  of  the  State  have  been  made  with  the  aid  of  a  new 
apparatus  devised  at  the  station  for  the  mechanical  analysis  of  soils. 
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Experiments  with  different  methods  of  treatment  of  tiie  soil  and  with 
drainage  are  being  conducted  on  peculiar  soils  in  the  southern  part  of 
the  State.  Cooperative  experiments  have  been  continued  with  sugar 
beets,  in  which  some  900  farmers  have  taken  part,  the  analytical  work 
being  done  at  the  station.  Special  experiments  on  the  durability  of 
different  kinds  of  wood  are  being  carried  on  ])y  the  horticulturist. 
Spraying  expei'iments  are  l>eing  made  in  orciiards  outside  the  station. 
The  income  of  the  station  during  the  past  fiscal  year  was  as  folloAvs: 

United  States  appropriation   $15,000.00 

Individuals   356.  5.3 

Fees   195.00 

Farm  pi-oducts   3, 148.  95 

Miscellaneous   40.  00 

Total  •   18,740.48 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  s<'hedules  prescribed  by  this 
Departnient,  and  has  heon  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  51-5-1  and  the  Annual  Report  for  1<S!)8. 

Bullctiii  ol^  pp.  22^  dgin.  1. —  Variations  -in  2111k  and  Milk  J'rodiic- 
tion. — A  record  of  5  cows  in  a  study  of  the  "daily  and  periodic  varia- 
tions in  the  yield  and  the  character  of  the  milk  from  the  same  and 
from  different  animals  kept  under  conditions  as  nearly  as  possible  like 
those  in  common  practice." 

Bid  let  in  5'2,  pp.  23,  figs.  13.  —  OreJuird  (hdtkmtlxm. — Details  and 
results  of  experiments  begun  in  1S87  to  test  the  compai-ative  value  for 
orchards  of  clean  cultivation,  cropping  with  oats,  corn,  and  clo\'er,  and 
seeding  with  blue  grass,  together  with  determinations  of  the  moisture 
content  of  the  different  plants  included  in  the  experiments,  and  remarks 
on  methods  of  cultivation  and  on  the  preparation  of  soil  for  planting 
orchard  trees. 

Bulletin  53,  pp.  62.,  fig.  1. — The  Ohemistn/  <if  the  Corn  Kerned. — 
The  author  gives  the  results  of  his  studies  on  the  proximate  composi- 
tion of  the  corn  kernel,  descril)ing  incidentally  the  metliods  of  analysis 
employed,  somc^  work  on  the  determination  of  water  and  of  nitrogen, 
sampling,  and  a  condenser  for  use  in  plant  determination;  a  compila- 
tion of  studies  on  the  ash  constituents,  proteids,  and  carbohydrates 
of  the  corn  kernel;  and  an  account  of  original  investigations  on  the 
oil  of  corn. 

Bulletin  53. — Ahstract,  j>j>.  .j,  fig-  1-  —  The  Chemistry  of  the  Corn 
Kernel. — An  al)stract  of  the  preceding  ])ulletin. 

Bulletin  5J4..,  pp.  2G,  figs.  27. — Sjrraying  Apple  Trees  'inith  Special 
Reference  to  Apple  Scab  Fungus. — Notes  on  the  injury  to  the  a])ple 
crop  of  the  State  caused  by  the  apple  scab  fungus  and  codling  moth; 
specific  directions  for  treating  these  two  enemies  of  the  orchard;  re- 
sults of  experiments  to  determine  what  could  be  accomplished  by  thor- 
ough and  systematic  spraying;  descriptions  of  various  forms  of  spray- 
ing apparatus,  and  directions  for  the  preparation  and  application  of 
fungicides  and  insecticides. 

Annual  Report.,  1898,  p>p.  16. — Contains  a  subject  list  of  the  puldi- 
cations  of  the  station  for  the  year  and  of  the  l)ulletins  since  1888;  a 
brief  statement  of  the  principal  lines  of  station  work;  a  detailed  ffnan- 
cial  statement  for  the  fiscal  year  ended  June  30,  1898,  and  the  organ- 
ization list  of  the  station. 
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The  condition  and  prospects  of  the  Illinois  Station  have  been  mate 
rially  improved  by  large  increases  in  the  resources  of  the  college  of 
agriculture  with  which  it  is  connected,  and  hy  the  more  complete  sepa- 
ration of  the  work  of  the  college  from  that  of  the  station.  A  building 
for  the  college  of  agriculture  is  being  erected  which  will  cost  1150,000 
and  will  be  thoroughly  equipped  with  the  best  appliances  and  apparatus. 
Hereafter  one-half  of  the  income  from  the  land-grant  fund  of  1862  will 
b^  applied  to  the  uses  of  the  college  of  agriculture.  Four  thousand 
dollars  is  to  be  expended  during  the  next  12  years  for  tile  drainage  on 
the  farm.  Greater  interest  in  the  agricultural  college  and  experiment 
station  has  been  manifested  hj  the  State  during  the  past  year  than 
ever  before.  The  work  of  the  station  is  being  developed  along  lines 
of  great  usefulness,  and  its  outlook  for  still  greater  success  is  very 
promising. 

ii^DiAnsrA. 

Agricultural  Experiment  Station  of  Indiana,  Lafayette. 

DEPAKTMENT  OF  PURDUE  UNIVERSITY. 

The  work  of  the  Indiana  Station  during"  the  past  year  has  been 
mainly  along  the  same  lines  as  heretofore,  including  chemical  investi- 
gations on  sugar  beets,  tomatoes,  soils,  fertilizers,  etc. ;  investigations 
on  animal  diseases,  especially  hog  cholera,  and  regarding  sex  and 
fecundity  of  domestic  animals;  bacteriological  studies  of  milk;  feed- 
ing experiments  with  pigs,  sheep,  and  poultry;  field  experiments  with 
wheat,  corn,  oats,  soy  beans,  Kafir  corn,  and  other  forage  plants,  with 
fertilizers,  and  on  rotation  of  crops  and  methods  of  tillage;  studies  on 
corn  smut  and  rusts;  greenhouse  experiments  with  fertilizers  for  let- 
tuce, tomatoes,  chrysanthemums,  and  roses,  and  on  surface  vs.  sub- 
watering  for  tomatoes,  and  the  culture  of  mushrooms ;  and  horticultural 
investigations,  including  the  testing  and  crossing  of  varieties,  graft- 
ing, and  fertilizer  experiments.  Experiments  on  different  methods  of 
grafting  apples  are  being  made  in  cooperation  with  the  Division  of 
Pomology,  arid  seedling  forest  trees  are  being  tested  in  cooperation 
with  the  Division  of  Forestry  of  this  Department.  The  chemist  of 
the  station  continues  to  act  as  State  chemist  and  to  make  fertilizer 
analyses  with  funds  furnished  by  the  State.  A  new  fertilizer  law  was 
passed  during  the  .year,  which  is  more  satisfactory  to  the  farmers. 
Experiments  with  sugar  beets  have  been  continvxed  on  several  hun- 
dred farms  in  different  localities.  A  new  hog  house  and  a  wooden 
structure  for  stock  have  been  built  on  the  farm  at  the  expense  of  the 
college. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   $15,  000.  00 

Farm  products,  including  balance  from  previous  year   2,  561.  3.3 

Total   17,  561.  33 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  70-77  and  the  Annual  Report  for  1898. 
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Bulletm  70^  pj).  10^fig!<.  3. —  The  Relation  of  Water  Scppli/  fo  Ani- 
mal Diseases. — A  discussion  of  the  amount  of  water  required  hy 
different  animals  and  the  possibility  of  infection  with  disease  germs 
and  animal  parasites  conveyed  in  impure  water. 

Bulletin  7i,  pp.  6. — Cornmeal  and  Shorts  as  Food  for  Pigs.  —  Sl'im 
3Iilk  as  Food  for  Young  and  Growing  CJdckens. — Details  and  residts 
of  a  test  of  the  comparative  value  of  corn  meal  and  shorts  made  with 
2  lots  of  8  sows  each  and  covering  seventy  days,  and  of  a  test  of  the 
value  of  skim  milk  for  chickens  made  with  2  lots  of  10  each. 

BuUrtin  7;i^,  pp.  10,  dgm.  J. — Field  F.vperi nientK  ipitJt,  Wheat. — 
Results  of  tests  of  27  varieties  of  wheat  during  the  two  season  of  18!)7 
and  181*8,  and  a  resume  of  field  experiments  witti  fertilizers  on  wheat. 

Bulletin  73.,  pyp).  15,  fgs.  3. — Tests  of  St ra wherries,  Raspherries, 
Bhtel'herries,  and  Grapes. — Notes  on  tests  of  numerous  varieties  of 
these  fruits  and  on  the  culture  of  native  grapes. 

Bulletin  71/.,  pp>.  7 ,  pis.  6,  fig.  1. — A  Native  White  Bedding  Plant. — 
The  starry  grasswort  ( ^ 'c'rr/.sf/^/ //I'  arrense  e>hlongi folium)  is  described 
and  its  value  for  bedding  purposes  pointed  out. 

Bulletin  7o,  pp  '20,  fig.  1.  —  The  Sugar  Beet  in  Indiana  in  189S. — 
Tabulated  analyses  of  a  large  number  of  sample  of  sugar  beets  grown 
in  different  portions  of  the  kState,  with  notes  on  the  results  obtained 
and  on  weather  conditions  during  the  season. 

Bulletin  76,  pp.  8. — Skim  Milk  as  a  Food  for  Young  Grovring 
Chickens. — Results  of  a  test  of  the  value  of  skim  milk  as  a  part  of  a 
ration  for  chickens  made  in  duplication  of  the  test  reported  in  Bulletin 
71  of  the  station. 

Bulletin  77 ,  pp.  16. — Field  Experiments  inith  Corn. — Mangel  -Wur- 
zels  and  the  eoxt  of  Prodnction. — Fornadin  for  Grain  and  Potatoes. — 
Cultural  experiments  with  corn  included  early  and  late  planting,  thick 
and  thin  planting,  deep  and  shallow  culture,  effect  of  previous  manur- 
ing on  yield,  continuous  culture  with  and  without  fertilizers,  held  tests 
of  cultural  implements,  and  hill  and  drill  planting.  The  results  for 
18'J8,  and  the  average  results  for  a  numlier  of  years,  are  given  in 
tables.  Methods  of  culture  and  cost  of  production  are  given  for  two 
acres  of  mangel-wurzels  grown  experimentally.  Detailed  directions 
based  largely  on  the  results  of  experiments  at  the  station  are  given  for 
the  use  of  formalin  for  the  prevention  of  oat  smut,  stinking  smut  of 
wheat,  and  potato  scab. 

'  Ann  ual  Report,  1898,  pp.  W. — This  report  covers  the  work  of  the 
station  for  the  six  months  ended  June  30,  1898,  and  includes  the  organ- 
ization list  of  the  station;  brief  reports  l^y  the  director,  agriculturist, 
horticulturist,  chemist,  })otanist,  and  veterinarian,  and  a  Hnancial  state- 
ment for  the  fiscal  year  ended  June  80, 18it8. 

The  work  of  the  Indiana  Station  has  been  steadily  and  systematicalh' 
pursued  during  the  past  year.  A  number  of  usef  id  investigations  are 
t)eing  conducted  in  a  thorough  manner  and  results  of  importance  have 
in  some  cases  already  been  reached.  It  is  believed  that  this  station 
might  do  still  more  effective  experimental  work,  especially  in  animal 
husbandry,  if  it  could  be  relieved  of  the  maintenance  of  a  relatively 
expensive  dairy  herd  and  other  farm  operations  which  belong  more 
properly  to  the  college  with  which  the  station  is  connected.  Under 
present  conditions  the  amount  of  money  which  can  be  devoted  to  experi- 
mental inquiries,  after  salaries  and  farm  expenses  are  paid,  is  too  lim- 
H.  Doc.  500  3 
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ited  to  admit  of  any  expansion  of  investigations.  It  is  hoped  that  ere 
long  the  State  will  supplement  the  funds  of  the  college  and  the  station 
in  order  that  the  requirements  of  instruction  and  investigation  in  agri- 
culture in  Indiana  may  be  more  fully  met. 

IOWA. 

Agricultural  Experiment  Station,  Ames. 

DEPARTMENT  OF  IOWA  STATE  COLLEGE  OF  AGRICULTURE  AND  MECHANIC  ARTS. 

The  work  of  the  Iowa  Station  during  the  past  year  has  included 
chemical  investigations  on  soils,  cotton  seed,  cotton  seed  and  linseed 
feeding  products,  oils,  and  fats  used  for  adulteration  of  butter  and 
cheese,  and  materials  for  butter  color;  botanical  studies  of  grasses  and 
fungus  diseases;  investigations  on  diseases  of  animals,  especially  sheep 
and  pigs;  horticultural  investigations,  including  experiments  with 
tomatoes,  egg  plants,  peppers,  lima  beans,  cucumbers,  and  other  vege- 
tables, Japanese  plums  and  tobacco,  and  investigation  of  the  injuries 
caused  fruit  trees  by  severe  cold  and  other  climatic  influences;  entomo- 
logical studies  of  insects  affecting  grasses,  nurseries,  and  orchards; 
feeding  experiments  with  cattle,  sheep,  and  colts  bred  on  the  ranges, 
and  with  the  dairy  herd;  variety,  breeding,  culture,  and  fertilizer 
experiments  with  field  crops;  studies  of  the  soil  moisture  required  for 
different  crops,  and  the  best  methods  of  conserving  this  moisture; 
bacteriological  and  other  investigations  in  butter  and  cheese  making. 
The  investigation  concerning  the  cost  of  producing  butter  from  vari- 
ous breeds  and  types  of  dairy  cows,  which  has  been  in  progress  some 
three  years,  is  being  continued. 

During  the  past  year  an  investigation  covering  the  cost  of  produc- 
tion and  relative  market  value  of  pork  from  various  breeds  of  hogs, 
including  the  English  bacon  breeds  compared  with  our  native  breeds 
common  to  this  locality,  has  been  completed.  The  results  cover  three 
years'  work,  beginning  with  the  breeding  of  hogs,  feeding,  and  finish- 
ing for  market,  including  a  complete  account  of  all  feed  consumed  and 
the  average  daily  gains  and  cost  of  production  and  a  financial  compari- 
son on  the  market,  followed  by  careful  slaughter  and  block  tests  and 
chemical  analyses,  and  a  further  comparison  of  some  of  the  cured  and 
finished  products  in  domestic  and  foreign  markets. 

Considerable  attention  has  been  devoted  to  the  study  of  the  merits 
of  range-bred  stock  for  feeding  purposes  in  the  corn-belt  States  having 
a  surplus  of  grain  products.  This  question  is  of  growing  interest  for 
the  reason  that  conditions  are  such  that  the  range  territory  can  breed 
and  produce  young  stock  much  cheaper  than  it  can  be  grown  on  the 
richer  lands  of  the  agricultural  States,  and  for  the  reason  that  the  sur- 
plus grain  products  of  these  States  can  be  marketed  to  much  better 
advantage  and  profit  by  being  fed  to  good  stock  on  the  farm,  thus 
conserving  plant  food  and  fertility  of  the  land  better  than  by  selling 
in  the  form  of  grain.  Two  experiments  in  testing  the  value  of  range 
sheep  for  feeding  have  been  conducted,  and  similar  investigations  with 
range-bred  cattle  and  horses  are  now  in  progress.  The  results  of 
these  experiments  are  of  far-reaching  and  practical  interest.  This  line 
of  work  was  taken  up  by  the  station  when  the  introduction  of  range- 
bred  stock  in  farming  localities  was  in  its  infancy,  and  the  work  has 
rapidly  extended  within  the  past  few  years,  largely  as  a  result  of  the 
information  given  to  the  public  growing  out  of  these  experiments. 
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Investigations  on  sugar  beets,  carried  on  in  cooperation  with  this 
Department,  have  shown  that  the  greater  part  of  the  State  is  well 
adapted  to  the  production  of  beets  with  a  high  sugar  content.  Inspec- 
tion of  nurseries  with  reference  to  the  San  Jose  scale  is  being  carried 
on  with  funds  furnished  the  station  under  State  law. 

Prof.  J.  L.  Budd,  who  had  .served  the  station  as  horticulturist  from 
its  organization,  and  who  had  been  connected  with  the  college  for 
twenty-one  years,  resigned  during  the  year,  and  his  place  was  filled 
by  Prof.  John  Craig,  formerly  horticulturist  of  the  experiment  station 
at  Ottawa,  Canada. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $15,  000.  00 

State  appropriation   1 , 500. 00 

Fees   39.00 

Farm  products   1 ,  905.  06 

Miscelleneous   412. 13 


Total...  -   18,856.19 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  SS-iO. 

BuUetm  d'S\  pp.  'Ji^.^  ph.  4^  ji-gs.  3. — Tin  Jitm/an  Thistle. — This  bul- 
letin is  in  part  a  revision  of  Bulletin  20  of  the  station  and  gives  notes 
on  the  origin  and  character  of  the  Russian  thistle,  its  distrilnition,  meth- 
ods of  eradication,  and  its  forage  value;  together  with  a  partial  l)il)li- 
ography  of  station  and  Department  publications  relative  to  it. 

Bulletin  39.,  pp.  28,^p'f/s.  39. —  Weedtsof  CornJi'  hU. — Descriptive  notes 
on  the  most  serious  weed  pests  found  in  cornfields,  with  suggestions 
for  eradication  and  maps  showing  their  distril)ution  throughout  the 
State. 

BidJetin  40.,  pp.  1'2. — The  Relation  of  Aeid  Fernientidion  to  Butter 
Flavor  and  Aroma. — A  semipopular  discussion  of  the  subject  with  the 
results  of  some  original  work,  including  the  use  of  diflerent  cultures 
in  ripening  cream  and  the  determination  of  the  number  and  character 
of  the  bacteria  in  difi'erent  lots  of  naturally  ripened  cream. 

The  work  of  the  Iowa  station  has  been  actively  and  successfully 
prosecixted  during  the  past  year.  Increased  appreciation  of  the 
practical  value  of  the  work  of  this  station  is  shown  by  the  farmers  of 
the  State.  The  demand  for  the  station  })ublications  from  within  and 
without  the  State  has  increased  very  rapidly  and  to  such  an  extent  as 
to  cause  embarassment  on  account  of  the  limited  funds  for  printing. 

KANSAS. 

Kansas  Agricultural  Experiment  Station,  Manhattan. 

DEPARTMENT  OF  K.VNSAS  STATE  AGRICULTURAL  COLLEGE. 

The  work  of  the  Kansas  Station  during  the  past  year  has  been  along 
the  same  lines  as  that  of  the  previous  year,  including  chemical  studies 
on  soils,  sugar  beets,  and  corn;  botanical  investigations,  especially  on 
plant  breeding  and  grasses;  horticultiu'al  and  entomological  investiga- 
tions; field  and  feeding  experiments,  and  investigations  on  the  diseases 
of  animals. 
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The  agricultural  department  has  giv^en  special  attention  to  the  pro- 
duction of  drought-resisting  crops  and  studies  of  methods  of  feeding 
these  crops  for  the  production  of  beef,  milk,  and  pork.  The  crops 
experimented  with  were  Kafir  corn,  soy  beans,  and  alfalfa.  Feeding 
experiments  in  which  these  crops  were  used  have  been  conducted  with 
dairy  cows,  calves,  and  hogs.  A  field  method  for  inoculating  the  soil 
with  bacteria,  causing  the  formation  of  tubercles  on  roots  of  S03"  beans, 
has  been  worked  out  with  considerable  success.  Experiments  in  keep- 
ing milk  sweet  during  the  summer  ha\'e  also  been  made,  with  the  result 
that  during  Juh^  and  August  the  station  delivered  sweet  milk  forty- 
eight  hours  old  to  the  creamery  with  comparatively  cheap  equipment. 

The  botanical  department  has  given  special  attention  to  experiments 
in  crossing  corn  from  dift'erent  parts  of  the  State.  Experiments  in 
breeding  wheat  were  also  continued.  The  grass  garden  in  which  native 
and  introduced  grasses  are  being  grown  has  been  kept  up. 

The  chemical  department  has  made  a  series  of  analyses  of  corn  ker- 
nels with  reference  to  the  relation  between  the  specific  gravity  and  the 
percentage  of  protein.  Analj'ses  of  soils  with  reference  to  the  effects 
of  continuous  culture  of  wheat,  as  compared  with  rotation  of  crops, 
have  been  made,  and  studies  on  soil  moisture  have  been  continued. 
Experiments  with  sugar  beets  have  been  carried  on  in  cooperation 
with  farmers  in  different  parts  of  the  State. 

In  the  department  of  horticultiu-e  and  entomology  much  .attention 
has  been  given  to  the  improvement  of  fruit.  Expei'iments  in  crossing 
have  been  made  with  peaches,  cherries,  and  plums.  Many  varieties  of 
the  sand  plum  have  been  collected  and  planted,  with  a  view  to  improv- 
ing the  quality  of  the  fruit  b_y  culture,  crossing,  and  selection,  in  the 
hope  of  obtaining  varieties  especially  adapted  to  the  arid  portions  of 
the  State.  Investigations  have  been  made  on  the  preservation  of  fruits 
and  vegetables  by  cold  storage.  Different  methods  of  cultivating  and 
mulching  potatoes  have  been  tested  and  experiments  in  the  cultivation 
and  green  manuring  of  orchards  have  been  made.  Expernuents  with 
the  potato-stalk  weevil  have  been  concluded  and  mvestigations  on  the 
alfalfa  worm  and  horned  fly  have  been  made  with  the  special  object  of 
devising  better  methods  for  their  control. 

The  veterinary'  department  has  given  especial  attention  to  inoculation 
experiments  for  swine  plague  and  blackleg  and  to  studies  of  roup  in 
poultry.  Blackleg  vaccine  has  been  prepared  at  the  station  and  distrib- 
uted to  stockmen.  This  work  has  been  accompanied  by  investigations 
with  reference  to  the  best  methods  of  manufacturing  vaccine,  the 
proper  method  and  place  of  inoculation,  a  comparison  of  single  and 
double  vaccine,  etc. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  aj^propriation   115, 000. 00 

Farm  products   713.  43 

Total   15,  713. 43 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  79-85. 

Bulletin  79,  jpj).  £9,  Jigs.  5,  dgms.  8. — Bovine  Tuberculosis.  — This  is 
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an  extended  discussion  of  l)ovino  tuhoreulosis,  its  causes,  S5niiptoms, 
and  treatment.  The  application  of  tlie  tuberculin  test  to  the  college 
herd  is  reported  in  considerable  detail. 

Bulletin  SO,  pp.  52,  ph.  16. — Sixth  Report  on  Kansas  Weeds. — Dis- 
trilmtion  and  OtJier  Notes. — Of  209  species  of  weeds  described  80  are 
designated  as  bad  weeds,  and  their  distribution  throughout  the  State 
and  the  United  States  is  shown  by  maps.  Notes  are  also  given  on 
methods  l)y  which  weed  seeds  are  scattered,  dwarf  weeds,  how  weeds 
occupy  new  or  bare  soil,  number  of  seeds  produced  })v  some  weeds, 
self-fertilization  of  flowers,  and  eradication  of  weeds. 

Bulletin  81,  pp.  38,  figs.  2. — Feed  and  Care  of  the  Dairy  Coio. — 
This  consists  of  a  popular  discussion  of  various  topics  connected  with 
the  feeding  and  care  of  dairy  cows,  in  which  are  given  results  of  tests 
made  to  show  the  importance  of  clean  milking  and  observations  on  the 
eflVct  upon  the  fat  content  of  milk  of  excitement  of  cows  caused  by 
shipping.  The  composition  and  value  of  various  feeding  stuffs  are 
considered  and  100  rations  are  suggested. 

Bulletin  82,  pp.  12,  figs.  to. — The  Potato- Stalk  Weevil  {Trichobaris 
trirtot(ita). — A  description  of  this  insect,  including  its  food  plants, 
habits,  and  life  history,  with  a  discussion  of  remedial  measures. 

Bidletin  S3,  pp.  16. — Sugar  Beets. — Results  of  cooperative  experi- 
ments with  sugar  beets  in  i898,  including  tabulated  analyses  with  ref- 
erence to  sugar  content  and  per  cent  of  purity  of  113  samples  and 
directions  for  the  culture  of  sugar  beets. 

Bidletiti  8jf,j>j).  31,  j>h.  2,  dgiiifi.  3. — Cold  Storage  for  Fruit. — This 
bulletin  ti-eats  of  cold  storage  for  fruit  on  the  farm  and  in  cities,  and 
contains  a  description  of  a  cold-storage  house;  a  table  showing  the  Ijest 
temperature  for  preserving  different  produ(^ts;  the  results  of  experi- 
ments in  the  preservation  in  cold  storage  of  peaches,  grapes,  plums, 
tomatoes,  cucumbers,  pears,  and  apples;  a  brief  description  of  apple 
scald,  and  notes  on  the  production  of  fruit  for  cold  storage. 

Bulletin  S5,j)j).  16. — I II  rcxtigatioux  of  tlw  GrouiJi,  of  Alfalfa  in 
Kansas. — A  re])ort  upon  observations  on  the  growth  of  alfalfa  in  27 
counties  of  northwestern  Kansas;  notes  on  the  feeding  value,  causes  of 
failure  to  get  a  stand,  and  on  favorable  conditions  of  growth  of  alfalfa; 
and  a  discussion  of  the  results  of  an  experiment  made  to  d(>termine  the 
value  of  alfalfa  hay  for  fattening  hogs. 

The  Kansas  Station  has  accomplished  considerable  useful  work  dur- 
ing the  past  year,  and  has  been  especially  active  in  publishing  infor- 
mation regarding  its  operations  through  regular  and  press  bulletins. 
The  affairs  of  this  station  have  been  imfavorably  affected  by  agitatio.i 
regarding  the  control  of  the  college  with  which  it  is  connected.  The 
horticulturist  and  entomologist,  and  secretary  and  several  assistants, 
were  changed  during  the  year.  The  political  control  of  the  State 
government  passed  from  one  party  to  another  during  the  year. 

As  a  resu^lt  of  this,  two  members  of  the  governing  board  were 
removed  and  three  new  meml)ers  were  appointed  to  succeed  those 
whose  terms  had  expired.  The  new  board  removed  tlie  president  of 
the  college,  who  had  been  chairman  of  the  station  council,  and  made 
other  changes  in  the  faculty  without,  however,  affecting  the  staff'  of 
the  station.  The  legality  of  the  removal  of  the  regents  was  tested  in 
the  courts  and  has  tinally  l)een  decided  against  the  contestants.  A  per- 
manent president  of  the  college  has  not  yet  been  selected,  and  mean- 


38 


AGRICULTURAL  EXPERIMENT  STATIONS. 


while  the  chemist  of  the  station  has  been  acting  as  chairman  of  the  station 
council.  It  is  hoped  that  this  arrangement  will  be  continued  after  the 
election  of  a  new  president.  The  duties  of  president  of  an  institution 
as  large  as  the  Kansas  Agricultural  College  are  too  onerous  to  permit 
him  to  give  sufficient  attention  to  the  direct  management  of  the  station. 
The  station  should  have  its  own  executive  officer  and  be  organized 
more  thoroughly  as  a  distinct  department  of  the  college.  The  bane- 
ful effects  of  the  introduction  of  politics  into  the  management  of  this 
institution  have  been  very  clearty  revealed  during  the  past  few  years, 
and  it  is  much  to  be  desired  that  the  people  of  the  State  shall  realize 
that  neither  the  college  nor  the  station  can  be  most  successfully  and 
usefully  conducted  until  political  influences  are  entirely  removed  from 
its  management. 

KEIiTTUCKY. 
Kentucky  Agricultural  Experiment  Station,  Iiexington. 

DEPARTMENT  OF  THE  AGEICULTURAL  AND  MECHANICAL  COLLEGE  OP  KENTUCKY. 

The  work  of  the  Kentuckj'^  Station  during  the  past  year  has  been 
in  the  same  lines  as  heretofore,  including  field  experiments  with 
tobacco,  hemp,  potatoes,  cereals,  etc. ;  variety  tests  of  grasses  and  other 
forage  plants;  horticultural  investigations;  studies  of  plant  diseases; 
entomological  and  botanical  investigations;  dairying,  especially  studies 
in  the  variation  in  butter  fat  in  the  milk  of  cows;  meteorological 
observations;  and  inspection  of  fertilizers,  foods,  and  nursery  stock. 

By  a  change  in  the  State  law  governing  the  control  of  fertilizers  the 
revenue  of  the  station  from  this  source  has  been  materially  increased. 
The  work  connected  with  the  inspection  of  foods  has  increased  in 
amount  and  importance.  The  station  has  purchased  a  farm  of  64  aci'es 
in  the  vicinity  of  the  one  which  it  formerly  owned.  This  will  enable 
the  station  to  extend  its  field  and  feeding  experiments.  Especial  atten- 
tion is  being  given  to  experiments  in  the  culture  and  curing  of  tobacco 
and  the  growing  of  hemp. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $15,  000.  00 

State  appropriation   1,  990.  77 

Fertilizer  fees   11,. 525. 00 

Farm  products   2,  470.  34 

Miscellaneous,  including  balance  from  j^revious  year   5,  328.  22 


Total   36, 314. 33 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  74—81  and  the  Annual  Report  for  1897. 

Bulletin  74-,  pp.  ^5,  figs.  10. — The  Chinch  Bug. — Earthworms  a 
Source  of  Gapes  in  Poultry. — A  discussion  on  the  distribution  and 
injury  of  the  chinch  bug  in  Kentucky;  its  characteristics,  habits,  and 
enemies,  and  methods  of  treatment;  a  bibliography  of  the  more  impor- 
tant articles  on  the  chinch  bug,  with  notes  on  the  scope  of  each  article; 
and  results  of  experiments  made  to  determine  if  earthworms  can 
convey  the  gape  disease  to  poultry. 
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Balletinlij^  pp.  20. —  Qniiiiierr/iiJ  Fi'ii/lizers. — Text  of  the  amended 
State  fertilizer  law,  with  a  brief  discu.s.sion  of  the  amendments;  and 
tabulated  analyses  and  valuations  of  lOlJ  samples  of  fertilizing  mate- 
rials inspected  during  1898. 

Bulletin  76,  pp.  9. —  Commercial  Fertilizers. — This  bulletin  calls 
attention  to  the  main  features  of  the  State  fertilizer  law,  gives  direc- 
tions for  sampling  fertilizers,  discusses  briefly  the  selection  of  fer- 
tilizers for  dili'erent  crops,  and  reports  anah'ses  of  -iS  samples  of 
fertilizing  materials. 

Bulldln  77,  pp.  i^.— Results  of  tests  of  20  varieties  of 
wheat  and  of  cooperative  fertilizer  experiments,  meteorological  condi- 
tions of  the  season,  and  brief  notes  on  the  cause  and  prevention  of 
red  rust  of  wheat. 

Bvlld'ni  78,  pp.  32,  ph.  10,  figs.  2. — Ginseng,  Its  Nature  and  Cul- 
ture.— A  general  discussion  of  the  subject,  including  a  statement  of 
the  production  and  exports  of  ginseng  since  1871;  notes  on  the  history 
of  the  plant  in  the  State  and  on  its  use  as  a  medicine;  partial  analyses 
of  the  dried  roots;  a  detailed  botanical  description  of  the  plant;  and 
directions  for  cultivation. 

Bullet  ill  79,  pp.  40. — Commercial  Fertilizers. — Tabulated  analyses 
and  valuations  of  105  samples  of  fertilizing  materials,  with  notes  on 
valuation  and  selection  of  fertilizers;  and  extracts  from  the  fertilizer 
law  of  the  State. 

Bulletin  80,  pp.  73,  figs.  9. — Some  Pests  Likely  to  he  Disseniinated 
from  Nurseries. — The  Nursery  Impection  Law. — A  general  account  of 
spraying  apparatus  and  directions  for  making  the  standard  insecticides 
and  fungicid(\s;  descri})tions  of  a  num])er  of  insects  and  fungus  dis- 
eases likely  to  be  introduced  upon  nursery  stock,  with  recommenda- 
tions as  to  the  kind  of  trcnitment  to  be  applied  in  each  case;  text  of  the 
nursery  inspection  law  in  Kentucky;  forms  of  certiticates  of  inspection 
of  nursery  stock;  and  a  list  of  nurseries  in  Kentucky  inspected  by  the 
State  entomologist  in  1898. 

Bulletin  81^  pp.  11,  pis.  2. — A  Method  of  Avoiding  Lettuce  Rot. — 
Potato  Seal)  F.ip>eriments. — Brief  directions  for  checking  or  preventing 
lettuce  rot  and  a  report  of  experiments  made  to  test  the  efficiency  of 
different  strengths  of  solutions  and  time  of  soaking  seed  potatoes  in 
corrosive  sublimate  and  formalin  for  the  prevention  of  potato  scab. 

An  mud  Report,  1897 ^pp).  181,  pis.  11,  map  l,figs.  3. — This  contains 
a  financial  statement  for  the  fiscal  year  ended  June  30,  1897;  reports 
by  the  director,  cheiuist,  entomologist  and  botanist,  horticidturist  and 
meteorologist,  including  miscellaneous  analyses  and  a  tabular  suiumary 
of  meteorological  ol)servations  during  1897;  and  reprints  of  JiuUetins 
G6-71  of  the  station. 

The  work  of  the  Kentuck}'  Station  in  the  line  of  inspection  service 
has  been  materially  increased,  and  it  is  gratifying  to  oV)serve  that  the 
State  has  realized  its  ol (ligation  to  provide  adequate  funds  for  the 
maintenance  of  this  work.  With  the  increased  facilities  which  the 
station  now  possesses  it  is  hoped  that  there  will  l)e  a  corresponding 
increase  in  the  amount  of  its  experimental  work. 
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LOTTTSIAIS^A. 

No.  1.  Sugar  Experiment  Station,  Audubon  Park,  New  Orleans. 

No.  2.  State  Experiment  Station,  Baton  Rouge. 

No.  3.  North  Louisiana  Experiment  Station,  Callioun. 

DEPARTMENT  OF  LOUISIANA  STATE  UNIVERSITY  AND  AGRICULTURAL  AND  MECHANICAL 

COLLEGE. 

The  work  of  the  three  Louisiana  Stations  during  the  past  year  has 
been  niainl}-  along  the  same  lines  as  heretofore,  some  of  the  principal 
subjects  of  investigation  being  as  follows: 

Sugar  Station. — Investigations  on  the  breeding,  fertilizing,  culture, 
and  improvement  of  sugar  cane,  and  the  manufacture  of  cane  sugar 
have  been  continued.  Over  80  varieties  of  ""seedling"  canes  have 
been  tested  for  several  _years,  and  2  or  3  of  these  varieties  have  been 
found  especially  adapted  to  the  soil  and  climate  of  Louisiana.  In  the 
sugarhouse  many  experiments  on  the  "carbonization  process"  have 
been  conducted,  and  special  studies  have  been  made  of  the  bacteria  of 
the  sugarhovise  and  the  ferments  which  destroy  the  cane  after  it  is 
killed  by  frost.  Special  experiments  regarding  the  sterilization  of 
sirup  and  molasses  on  a  large  scale  have  been  conducted.  The  severe 
winter  of  1898-99  did  much  damage  to  the  experimental  plats  of  sugar 
cane,  and  the  orange  grove  at  the  station  was  completely  destroyed. 

State  Station. — A  geological  and  agricultural  survey  of  the  State  is 
being  conducted  in  connection  with  this  station.  Analytical  and  other 
studies  of  soils  and  waters  form  a  part  of  this  work.  Field  experi- 
ments were  made  with  cotton,  corn,  tobacco,  sugar  cane,  grasses,  and 
forage  plants.  The  experiments  with  tobacco  are  increasing  in  impor- 
tance. The  comparative  merits  of  northern  and  southern  grown  seeds 
have  been  tested,  the  results  indicating  that  there  is  no  advantage  in 
importing  seeds  from  northern  latitudes.  Botanical  and  entomological 
investigations  have  been  made,  together  with  studies  of  animal  diseases, 
especially  Texas  fever.  The  work  connected  with  the  inspection  of 
commercial  fertilizers  and  Paris  green  has  materially  increased. 

North  Lauisiana  Station. — Experiments  in  the  feeding  and  care  of 
live  stock  have  been  continued,  and  the  increasing  interest  in  the  grow- 
ing of  beef  cattle  in  the  State  has  led  the  station  to  increase  the  num- 
ber of  breeds  with  which  experiments  are  being  made.  Field  experi- 
ments were  made  with  tobacco,  velvet  beans,  cowpeas,  and  other  crops. 
Work  in  dairying  has  been  continued. 

The  income  of  the  stations  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation    §15,  000.  00 

State  appropriation   18,  000,  00 

Fees   5,  202.  31 

Farm  products   664.  44 

Miscellaneous,  including  balance  from  previous  year   9,  779.  51 


Total   48,  646.  26 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  \>j  this 
Department,  and  has  been  approved. 

The  publications  of  these  stations  received  during  the  past  fiscal  3^ear 
were  Bulletins  52-55  and  the  Annual  Report  for  1898. 

Bulletin  52,  pj).  JfB. — Horticulture — Results  for  1896-97. — Remarks 
on  the  seasons  of  1896  and  1897,  notes  and  tabulated  data  on  tests  of 
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varieties,  oompariHon  of  northern  and  home  o-rown  seed,  tests  of  fertili- 
zers in  experiments  with  a  large  number  of  veg-otables  and  fruits,  and 
a  description  of  an  experiment  in  growing  cucumbers  under  glass. 

Bulletin  53^  pj).  55,  fg^.  12. —  Gnmen,  Chji'erH,  Forage,  and  Eco- 
nomic 6V^>/>.s.— Popular  descriptions  of  a  large  number  of  grasses, 
leguminous  forage  crops,  hay  and  forage  crops  other  than  grasses,  and 
leguminous  and  economic  plants  other  than  hay  and  forage  crops,  with 
notes  as  to  their  relative  \  alue  in  the  State. 

BiiUet/n  5Jf  ^  p]>.  .^5. — Avah/.seM  of  Coiiimereial  FerflUserK  and  Path 
Green. — Text  of  the  State  fertilizer  hiw;  a  discussion  of  the  nature 
and  uses  of  various  forms  of  nitrogenous,  phosphatic,  and  i)()tash  fer- 
tilizers; analj'ses  of  195  samples  of  fertilizing  materials;  and  the  text 
of  the  State  law  regulating  the  sale  and  purity  of  Paris  green,  with 
analyses  of  34  samples. 

Bulletin  5f),  2^p.  W. — Alfidfa,  Spanisli  Pean  uts,  Unhno'itm  Coiipea,  ■ 
and  Velvet  Beans. — A  dis<'ussion  of  the  use  and  value  of  leguminous 
crops  in  connection  with  farming  in  the  South,  and  the  results  of  held 
and  hiboratory  investigations  on  the  h'gumes  enumerated  in  the  title, 
including  a  brief  description,  cultural  notes,  and  analyses  with  refer- 
ence to  the  food  and  fertilizer  constituents  of  each  crop. 

Annual  Report,  1898,  pp.  8. — A  report  of  the  director  on  the  work 
of  the  Sugar  Station  at  Audubon  Park,  the  State  Station  at  Baton 
Rouge,  and  the  North  Louisiana  Station  at  Calhoun;  the  staff  of  each 
station;  a  subject  list  of  ))ulletins  issued  durnig  the  year;  and  a  finan- 
cial statement  for  the  hscal  year  ended  fJune  '-'M.  ISDS. 

The  Louisiana  Stations  continue  to  perform  a  large  amount  of  useful 
work  for  the  benefit  of  the  agriculture  of  the  State.  They  are  man- 
aged on  a  consistent  and  vigorous  policy,  and  the  national  funds  are 
largely  supplemented  by  those  i-eceived  fi'om  the  State. 

MAINE. 

Maine  Agricultural  Experiment  Station,  Orono. 

DEPAKTMKNT  OF  THE  I  XIVEKSnY  OP  MAINE. 

The  work  of  the  Maine  Station  during  tlu^  past  year  has  been  in  the 
same  lines  as  heretofore,  including  investigations  on  the  food  and  nutri- 
tion of  man  and  domestic  animals,  poidtry  experiments,  breeding 
experiments  with  sheep,  box  and  held  experiments  with  fertilizers, 
horticultural  investigations,  botanical  and  entomological  investigations, 
and  work  in  veterinary  science  and  practice.  Digestion  experiments 
with  sheep  have  been  continued.  A  series  of  breeding  experiments 
with  poultry  has  been  inidertaken,  which  includes  the  novel  feature  of 
studies  of  the  individual  rather  than  flocks.  Fertilizer  experiments 
have  had  special  reference  to  the  availability  of  phosphoric  acid  in  raw 
and  steamed  bone  finely  and  coarsely  ground.  Investigations  inyjlant 
breeding  have  been  made,  particularly  regarding  the  persistence  of 
acquired  characters  through  a  generation  of  plants.  The  study  of  the 
Aveeds  and  fungi  of  the  State  is  beuig  continued.  Experiments  are 
being  made  in  the  culture  of  l)lueberries,  including  methods  of  propa- 
gation and  improvement  l)y  selection. 

The  station  is  making  studies  of  the  nutritive  value  of  nuts  and  of 
the  ])reakfast  foods  otiered  for  sale  in  Maine,  and  in  cooperation  with 
this  Department  is  continuing  studies  on  the  nutritive  value  and  digest- 
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ibility  of  cereals  and  bread,  with  special  attention  to  the  methods  of 
investigation.  The  inspection  of  fertilizers,  creamery  glassware,  feed- 
ing stuffs,  and  seed  has  been  continued  under  State  laws.  A  barn  for 
experiments  in  sheep  breeding  has  been  erected. 

The  income  of  the  station  during  the  past  hscal  year  was  as  follows: 


United  States  appropriation   $15, 000. 00 

Fees  for  insi^ection  service   4, 359. 49 

Farm  products   1,  582.  28 

Miscellaneous,  including  balance  from  previous  year   1, 198. 54 


Total.   22,140.31 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  45-62,  and  the  Annual  Report  for  1897. 

Bullet  hi  Jf5^  pp.  ^If.. — Fertilizer  InsjJection. — The  results  of  analyses 
of  199  samples  of  commercial  fertilizers,  a.  comparison  of  guarantees 
and  analyses  of  samples  collected  by  the  station  for  three  years,  and 
the  chief  provisions  of  the  State  fertilizer  law. 

Bulletin  1^.6^  jyp.  8. — Ornamental  Plants  for  Maine. — This  is  a  pop- 
ular bulletin  calling  attention  to  the  importance  of  ornamentation  of 
rural  homes  and  giving  descriptive  lists  of  trees,  shrubs,  and  herba- 
ceous perennials  suitable  for  this  pui-pose. 

Bulletin  ^7,  pj).  8. —  Wheat  Q/fals  Sold  in  Maine  in  1898. — Analyses 
of  wheat  bran,  middlings,  mixed  foods,  and  other  refuse  milling  prod- 
ucts of  wheat  collected  by  the  station  in  the  State  during  1898. 

Bulletin  48.,  pp).  16. — Feeding-Staff  Inspection. — The  more  impor- 
tant concentrated  feeding-stuff's  are  described,  and  the  requirements 
of  the  feeding-stuff  law  are  briefly  given. 

Bulletin  Jf 9,  p>p.  -8.,  figs.  2. — Care  of  Orchards. — A  brief,  poprdar 
treatment  of  renovation,  grafting,  fertilizing,  culture,  and  spraying, 
with  a  statement  of  the  principal  lines  of  orchard  work  now  in  prog- 
ress at  the  station. 

Bulletin  50^  pp.  8. — Fertilizer  Inspection. — Tabulated  analyses  of 
142  samples  of  fertilizing  materials,  with  a  summar}'  of  the  chief  pro- 
visions of  the  State  fertilizer  law. 

Bulletin  51.,  pp.  16. — Feeding- Stuff  Inspection. — Tabulated  analyses 
of  a  large  number  of  samples  of  feeding  stuffs. 

Bulletin  52.,  j)}^.  8. — The  Spray  ing  (yf  Plants. — A  brief  account  of 
the  reasons  for  spraying,  together  with  directions  for  preparing  some 
of  the  leading  fungicides  and  advice  concerning  the  choice  of  spraying 
apparatus. 

Annual  Rep)ort.,  1897,  p)p-  ^^^i  V^^-  ^i  .f^^-  — This  contains  the 
organization  list  of  the  station;  a  brief  report  by  the  director;  a  list  of 
acknowledgments;  reprints  or  abstracts  of  Bulletins  32-40  of  the  sta- 
tion; a  brief  summary  of  the  work  done  during  the  year  in  the  inspec- 
tion of  fertilizers  and  feeding  stuffs;  detailed  directions  for  sampling 
and  testing  skim  milk,  buttermilk,  whey,  cream,  butter,  cheese,  and  con- 
densed milk  by  the  Babcock  method;  a  description  of  the  new  poultry 
house  at  the  station,  with  a  brief  outline  of  experiments  undertaken;  a 
reprint  with  minor  additions  of  Bulletin  42  of  the  station,  on  ornament- 
ing home  grounds;  a  resume  of  the  more  important  literature  relating 
to  the  acquisition  of  atmospheric  nitrogen  by  plants,  with  the  results 
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of  oxperiincnts  at  the  station,  and  a  hiblioji  raph}'  of  soine  of  the  more 
important  papers  on  the  8ul)ject;  results  of  experiments  made  with  3 
sheep  to  determine  the  digestil)ility  of  mixed  sihige.  hay,  corn  meal, 
and  skim  milk;  tests  of  the  eti'ect  of  tuberculin  on  tuberculous  cows; 
a  (■om])arison  of  the  temperature  of  6  tuberculous  and  0  healthy  cows 
taken  3  times  a  day  for  40  days;  notes  on  a  large  numT)cr  of  insects 
])revalent  in  Maine  in  1S9T,  and  on  a  num1)er  of  weeds,  plant  diseases, 
and  3  sp<'cies  of  stinkhorn  fungi;  an  account  of  the  history,  distribu- 
tion, botanical  characters,  and  hal)its  of  the  king-devil  weed  {Ifli  ra- 
chiin  j>i'(i'((lfuiii)^  with  suggestions  for  its  destruction,  and  a  ))rief  bibli- 
ography; a  monthly  record  of  14  cows  for  the  year;  meteorological 
observations  during  l<Si>7;  and  a  financial  statement  for  the  fiscal  year 
ended  June  30,  18!)7. 

The  work  of  the  Maine  Station  continues  to  be  actively  and  success- 
fully ])rosecuted  in  accordance  with  a  consistent  policy.  Much  useful 
work  is  being  done  and  the  station  is  making  special  efforts  to  bring 
the  results  of  its  operations  to  the  attention  of  the  farmers  of  the 
State. 

MARYT^AI^D. 
Maryland  Agricultural  Experiment  Station,  College  Park. 

DEPARTMENT  OF  MARYLAND  AfiRKTI.TrRAL  COLLEGE. 

The  work  of  the  Maryland  Station  during  the  past  year  has  included 
chemical  investigations,  feeding  and  digestion  experiments  with  cows 
and  pigs,  breeding  experiments  with  dairy  cattle,  field  experiments 
with  staple  crops,  experiments  in  curing  tobacco,  horticidtural  investi- 
gations, studies  in  vegetable  pathology,  entomological  investigations, 
studies  of  animal  diseases,  and  work  in  dairying.  The  work  in  testing 
varieties  of  agricultural  and  horticultural  plants  has  been  limited,  and 
investigations  in  plant  l)reeding  have  been  taken  up.  Increased  atten- 
tion is  being  given  to  studies  of  plants  grown  under  glass  with  special 
reference  to  soil  ])reparation  and  manuring.  The  creation  of  a  division 
of  vegetal)le  pathology  has  ena])led  the  station  to  extend  its  work  on 
plant  diseases.  Bacteriological  work  in  connection  with  the  preserva- 
tion of  milk  and  butter  has  been  undertaken  and  investigations  of  the 
diseases  of  horses  are  receiving  considerable  attention.  In  coopei'ation 
with  the  State  Geological  Sur\  ey  the  lime  deposits  of  the  State  are 
being  studied  with  special  reference  to  their  use  in  agricultur(>.  The 
professor  of  agriculture  in  the  college  has  been  made  agriculturist  of 
the  station. 

The  income  of  th(>  station  during  the  past  iiscal  year  was  as  follows: 


[Tnited  States  appropriation  , . .  $15,  000.  00 

Farm  i)n>ducts   1,856.07 

MiscfllaiK'oiiH,  iiu-liuling  balance  from  previouH  year   522.89 


Total   17,  378. 96 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rende^-ed  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  j^ear 
were  Bulletins  57-60  and  the  Annual  Report  for  1898. 
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Bidletin  67,  pjy.  116,  figs.  S3. — Report  on  the  San  Jose  Scale  in 
Maryland  aoid  Remedies  for  its  Suppressionand  Control. — An  extended 
accovint  of  the  introduction,  distribution,  food  plants,  life  history,  and 
natural  enemies  of  the  San  Jose  scale  and  of  the  operations  conducted 
in  Maryland  for  desti'oying  the  insect  and  preventing  its  further  intro- 
duction, prefaced  by  a  brief  biographical  sketch  of  C.  V.  Riley,  and 
a  review  of  the  entomological  work  of  the  station  during  1896  and  1897. 

Bidletin  6S\  p2>.  11,  fig.  1. — T/te  Hessian  l^ly  and  Wheat  Diseases.— 
This  is  a  popular  bulletin,  containing  a  brief  account  of  the  Hessian  fly, 
its  distribution  throughout  the  State,  and  the  best  means  for  its  suppres- 
sion and  control;  and  notes  on  wheat  smuts  and  rusts,  with  suggested 
remedies. 

Bidletin  69,  pp.  18,  figs.  JfS. — Siceet  Potato  Insects. — A  popular 
account  of  the  life  history,  habits,  and  means  of  prevention  of  a  num- 
ber of  insects  which  feed  upon  the  sweet  potato. 

Btdletioi  60,  j>P-  fig'i-  16- — Some  Diseases  of  the  Sweet  Potato 
and  Hoi c  to  Treat  Tliem. — Popular  descriptions  of  a  number  of  diseases 
of  the  sweet  potato,  with  suggestions  as  to  remedies. 

Annual  Report,  1898,  pp.  8. — A  brief  outline  of  the  work  of  each 
department,  a  list  of  the  publications  issued  during  the  year,  notes  on 
the  station  stafl',  meteorological  summary  for  1897,  and  the  report  of 
the  treasurer  for  the  fiscal  year  ended  June  30,  1898. 

The  appointment  of  the  chemist  of  the  station  to  be  its  director, 
which  took  effect  at  the  beginning  of  the  fiscal  year,  led  to  a  partial 
reorganization  of  the  work  of  the  station.  The  college  farm  has  been 
put  under  the  control  of  the  director  of  the  station  and  a  farm  super- 
intendent has  been  appointed  to  take  the  place  of  the  former  assistant 
agriculturist.  It  is  claimed  that  this  is  a  more  economical  arrange 
ment  and  that  such  a  differentiation  of  operations  has  been  made  that 
the  legitimate  business  of  the  station  will  not  be  interfered  with.  The 
work  in  agriculture  and  horticulture  has  been  strengthened,  and  more 
attention  will  be  given  to  experiments  in  feeding  and  breeding  animals. 
The  inspection  of  commercial  fertilizers,  insects,  and  nursery  stock 
has  been  continued  under  direction  of  the  college,  and  the  importance 
of  this  work  is  increasing.  The  system  of  farmers'  institutes  inaugu- 
rated by  the  college  is  being  rapidly  and  efficiently  developed.  The 
work  which  the  college  is  doing  in  these  lines  is  bringing  the  institu 
tion,  including  the  station,  into  much  closer  touch  with  the  farmers  of 
the  State.  On  the  whole  the  prospects  of  this  station  for  more 
efficient  and  successful  work  are  very  promising. 

MASSACHUSETTS. 

Hatch  Experiment   Station  of  the  Massachusetts  Agricultural  College, 

Amherst. 

DEPAETMENT  OF  THE  MASSACHUSETTS  AGRICULTURAL  COLLEGE. 

The  work  of  the  Massachusetts  Station  during  the  past  year  has 
included  soil  tests,  with  fertilizers,  on  corn,  grass,  forage  plants,  onions, 
etc. ;  field  experiments  with  different  kinds  and  combinations  of  fer- 
tilizers; variety,  fertilizer,  and  culture  experiments  with  corn,  pota- 
toes, soy  beans,  sugar  beets,  oats,  vegetables,  etc.;  cylinder  and  pot 
experiments  with  different  fertilizers  and  crops;  poultry  experiments; 
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analysis  and  inspection  of  fertilizers  and  feeding  stuffs;  chemical  investi- 
gations of  butter  fat;  digestion  experiments  with  sheep  and  cows;  feed- 
ing experiments  with  cows,  calves,  sheep,  and  pigs;  horticultural  investi- 
gations, including  tests  of  varieties  of  fruits,  vegetables,  and  flowering 
plants;  the  production  of  new  seedling  fruits;  fertilizer  and  spraying 
experiments;  investigations  of  the  use  of  hydrocyanic  acid  gas  for  the 
destruction  of  insects  injurious  to  plants-under  glass;  investigations  in 
vegetable  physiology  and  pathology  with  special  reference  to  lettuce, 
cucumbers,  tomatoes,  asparagus,  violets,  and  asters;  seed  testing  and 
studies  on  seed  germination;  entomological  investigations,  especially 
on  the  grass  thrips,  clover-head  })eetle,  gypsy  moth,  brown-tail  moth, 
and  certain  groups  of  Coccidit^  and  cranberry  insects;  inspection  of 
nurseries;  meteorological  observations  and  studies  of  soil  moisture. 
The  entomologist  has  continued  to  cooperate  with  the  State  Gypsy 
Moth  C'onnnission  in  cffoi'ts  for  the  repression  of  the  gypsy  moth. 
The  inspection  of  fertilizers  and  feeding  stuffs  is  carried  on  under 
State  laws,  and  is  increasing  in  extent  and  importance. 

Special  attention  has  been  given  to  the  analysis  of  wood  ashes.  The 
value  of  the  inspection  of  feeding  stuffs  is  more  appreciated  1)y  farm- 
ers. A  special  example  of  the  usefulness  of  this  inspection  is  sho\yn 
in  the  case  of  cotton-seed  meal,  which  is  subject  to  wide  variations  in 
composition  and  value.  This  material  is  now  being  bought  in  the 
State  very  largely  on  guarantees  based  on  the  analyses  made  at  the 
station.  A  dairy  building  for  experimental  work  has  been  completed 
during  the  year,  and  has  been  well  ecpiipped  with  apparatus  for  inves- 
tigations of  the  specific  effect  of  different  kinds  of  food  and  other  fac- 
tors on  milk  and  its  products.  A  vegetation  house  has  been  ei'ected 
and  provided  with  tracks,  trucks,  and  pots,  and  other  appliances,  which 
will  enal)le  the  agricultural  division  of  the  station  to  more  largely  sup- 
plement its  field  work  with  pot  experiments.  A  handsome  vet(>rinary 
building  has  ])een  completed  for  the  college,  and  when  this  is  ecpiipped 
studies  in  animal  diseases  will  be  undertaken. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $15,000.00 

State  apjiropriations   11,200.00 

Fees  from  inspection  ser\ace   8,585.00 

Farm  products   1,  641.  78 

Miscellaneous   1 , 906.  71 


Total   33,  333.  49 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  vear 
were  Bulletins  54—61,  Meteorological  Bulletins  114-125,  and  the  Annual 
Report  for  181)8. 

Bulletin  5.^,  pp.  HJj.^  pi.  1. — Andlysca  of  Fertilizers. — Tabulated 
analyses  of  16B  samples  of  fertilizing  materials. 

Bulletin  6o,j>p.  07, pis.  12,  jigs.  3. — Svtnatode  Worms. — The  bulletin 
gives  at  considerable  length  notes  on  symptoms  of  nematode  injuries, 
comparison  of  the  galls  formed  by  nematodes  and  those  due  to  other 
causes,  detailed  description  and  account  of  life  histor}'  of  the  parasitic, 
gall-forming  nematode,  lleterodera  radicicola,  review  of  the  early  lit- 
erature relating  to  nematodes,  discussion  of  the  identity  of  species, 
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and  a  review  of  the  means  for  controlling  these  pests  with  the  results 
of  experiments  conducted  at  the  station. 

Bulletin  66,  pp.  — Concentrated  Feed  Stnffs. — Results  of  the 
examination  of  a  large  number  of  samples  of  concentrated  feeding 
stuffs  in  accordance  with  the  law  in  Massachusetts,  with  suggestions 
drawn  from  the  work,  a  classification  of  concentrated  feeds  based  on 
protein  content,  notes  on  the  valuation  of  feeds,  and  a  list  of  grain 
mixtures  to  be  fed  daily  with  coarse  feed. 

Bulletin  57,  fp.  21^. — Analyses  of  Fertilizers. — Analyses  of  57  sam- 
ples of  fertilizing  materials  sent  to  the  station  for  examination  and  127 
brands  of  commercial  fertilizers  collected  during  1898,  with  a  sched- 
ule of  trade  values. 

Bulletin  58,  jjp.  16. — Manurial  Requirements  of  Crops. — A  brief 
summary  of  resmts  and  conclusions  of  experiments  with  various  fer- 
tilizing materials  begun  in  1889,  with  formulas  for  fertilizers  recom- 
mended for  different  crops.  A  general  discussion  is  also  given  on  the 
proper  handling  of  barnyard  manure. 

BidXetin  59,  pp.  IJf.. — Analyses  of  Fertilizers. — Tabulated  analyses  of 
106  samples  of  fertilizing  materials. 

Bulletin  GO,  pp.  11. — Insecticides,  Fungicides,  and  Spmiying  Calen- 
dar.— Directions  for  the  preparation  and  use  of  the  principal  insecti- 
cides and  fungicides. 

Bulletin  61,  pp.  SO,  pis.  2. — The  Asp>arag  us  Rust  in  Massachusetts. — 
Notes  on  the  historv  of  asparagus  and  on  the  appearance  of  the  rust 
of  asparagus  in  the  State,  with  an  account  of  the  life  history  of  the 
rust  fungus,  and  a  discussion  of  the  cause  of  the  severe  outbreak  of 
rust  in  1897  and  of  various  measures  for  controlling  the  disease. 

Meteorological  Bulletins  llJf.-l'25,  pp.  ^  each. — Notes  on  the  weather 
and  monthly  summaries  of  meteorological  observations  for  the  year 
ending  May  31,  1899,  with  an  annual  summary  for  1898  in  Meteoro- 
logical Bulletin  120. 

Annual  Report,  1898, p2>-  I'i'^- — This  embraces  a  brief  summary  of  the 
work  of  the  year,  including  the  organization  list  of  the  station  and  a 
list  of  available  bulletins;  report  of  the  treasurer  for  the  fiscal  year 
ending  June  30,  1898;  report  of  the  meteorologist;  report  of  the 
horticulturist,  giving  results  of  tests  of  a  number  of  varieties  of  fruits; 
report  of  the  chemist  (division  of  food  and  feeding)  on  the  general 
laboratory  work  of  the  department,  with  the  details  and  results  of  feed- 
ing experiments  with  lambs  and  pigs,  notes  on  experiments  with  salt 
hay,  experiments  to  ascertain  the  effect  of  different  amounts  of  protein 
upon  the  cost  and  quality  of  milk,  and  digestion  experiments;  report 
of  the  agriculturist  on  soil  tests  with  corn,  onions,  and  oats,  tests  of 
manure  alone  v.  manure  and  potash,  test  of  a  special  corn  fertilizer  v. 
a  fertilizer  richer  in  potash,  studies  of  leguminous  crops  as  nitrogen 
gatherers,  tests  of  muriate  v.  sulphate  of  potash  for  clover  and  corn, 
notes  on  sweet  clover  as  a  crop  for  green  manuring,  results  of  experi- 
ments with  Nitragin,  tests  of  various  fertilizers  for  garden  crops, 
extensive  variety  tests  of  potatoes,  and  on  feeding  experiments  with 
laying  hens;  report  of  the  entomologist  on  a  number  of  injurious 
insects  and  on  the  use  of  arsenate  of  lead  with  Bordeaux  mixture  in 
spraying  apple  trees;  report  of  the  chemist  (department  of  fertilizers) 
on  the  official  inspection  of  commercial  fertilizers  and  agricultural 
chemicals  in  1898,  and  on  the  general  work  of  the  chemical  laboratory, 
including  miscellaneous  chemical  analyses,  notes  on  wood  ashes,  and  on 
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fertilizers  for  pot  and  greenhouse  plunts,  an  account  of  tests  of  the 
avaihiliility  of  the  nitrogen  in  (lrie(l  blood  and  leather  refuse  in  the 
presence  of  acid  and  alkaline  phosphates,  investigations  on  the  avail- 
ability of  the  phosphoric  acid  in  cultivated  soils,  methods  of  soil 
analysis,  and  analyses  of  drainage  waters;  report  of  the  botanist  on 
the  work  of  the  year,  with  extended  notes  and  discussion  on  the  nature 
and  treatment  of  a  number  of  fungus  diseases  and  physiological 
disorders,  and  an  index. 

The  Massachusetts  Station  has  been  conducted  during  the  past  year 
on  the  same  general  policy  as  heretofore.  This  station  is  conducting 
a  relatively  large  number  of  investigations  in  lines  of  importance  to 
the  agriculture  of  the  State  and  the  country.  The  State  continues  to 
deal  lil)erally  with  the  station,  and  facilities  for  the  extension  and 
improvement  of  its  work  have  been  added  during  the  year. 

MICIIIGAN. 

Experiment  Station  of  Michigan  Agricultural  College,  Agricultural  College. 

DEPARTMENT  OK  MK  IIIO  A.N   A( ; RIcn/n'RA  I.  COLLEGE. 

The  work  of  the  Michigan  Station  during  the  past  year  has  been  along 
the  same  lines  as  heretofore,  including  variety,  culture,  and  rotation 
experiments  with  wheat,  forage  plants,  sugar  beets,  and  other  crops; 
feeding  experiments,  especially  witli  dairy  cattle,  sheep,  and  pigs; 
horticultural  experiments;  fertilizer  analysis  and  inspection;  chemical 
studies  of  wheat,  flour,  sugar  beets,  etc.;  entomological  investigations; 
work  in  apiculture;  botanical  and  bacteriological  studies;  and  investi- 
gations on  animal  diseases.  The  fertilizer  inspection  and  control  car- 
ried on  under  State  law  is  increasing  in  extent.  The  station  is  also 
doing  some  work  in  inspecting  garden  and  grass  seeds  sent  to  it  by 
farmers  for  that  purpose.  As  the  result  of  the  experiments  with 
sugar  beets  in  dili'erent  parts  of  the  State  carried  on  by  the  station  in 
cooperation  with  this  Department  a  number  of  beet-sugar  factories  are 
now  in  operation  in  the  State.  Work  in  forestry  is  receiving  more 
attention.  Records  are  being  kept  of  the  gi-owth  of  trees  in  height 
and  diameter  on  a  plantation  of  pines  in  the  vicinity  of  the  station. 
Three  substations  are  now  maintained  with  the  aid  of  State  appropria- 
tions. The  one  at  South  Haven  is  devoted  exclusively  to  testing- 
varieties  of  fruits  under  the  direction  of  the  lun-ticulturist  of  the  sta- 
tion. At  Grayling  studies  are  to  be  undertaken  with  reference  to 
utilizing  the  sandy  lands  of  that  region  for  the  keeping  of  live  stock. 

In  the  spring  of  1899  the  legislature  appropriated  funds  for  the 
establishment  and  maintenance  of  a  station  in  the  tapper  Peninsula  of 
Michigan.  The  control  of  this  station  was  vested  in  the  State  Board 
of  Agriculture  and  has  by  them  been  placed  in  tlu^  hands  of  the 
director  and  councd  of  the  Michigan  College  Experiment  Station,  and 
it  will  thus  ])e  carried  on  as  one  of  the  substations.  A  tract  of  KiO 
acres  of  land,  thickly  covered  with  majile  trees,  has  been  selected  near 
Munising,  in  the  center  of  the  Upper  Peninsula.  Experimental  work 
will  be  begun  there  in  the  spring  of  1900.  The  station  has  been 
unusually  active  in  issuing  publications.  The  expenses  for  the  print- 
ing and  the  envelopes  required  for  these  publications  are  borne  ])y  the 
State.    During  the  past  year  this  amounted  to  about  $4,750.  The 
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State  also  makes  provision  for  the  expenses  of  station  officers  attend- 
ing farmers'  institutes. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $15,  000.  00 

Fees  for  fertilizer  inspection   1,  460.  00 

Farm  products   865.  40 

Miscellaneous,  including  balance  from  previous  year   1,  738. 19 


Total   19,  063.  59 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  157-173;  Special  Bulletins  3,  7,  11,  and  12;  and  the 
Annual  Report  for  1897. 

BiiUetin  157^  pp.  6. — Hog  CJwlera. — A  general  ,  discussion  on  the 
cause,  s3'mptoms,  and  treatment  of  this  disease. 

Bulletin  158.,  pp-  15. — Some  Experiments  vntli  Poultry. — This  bul- 
letin contains  a  description  of  the  station  poultry  house,  a  discussion 
of  several  trials  with  incubators,  and  a  report  of  a  number  of  feeding- 
experiments  with  poultry.  The  chemical  composition  of  eggs  of  dif- 
ferent breeds  and  under  dift'ei'ent  conditions  of  feeding  is  also  given. 

BnUethi  159^  j)P-  — ^  Study  of  JVoriiud  Temperatures  and  the 
Juherculin  Test. — A  general  discussion  of  tuberculin  and  its  use,  fol- 
lowed by  a  detailed  report  of  a  study  of  the  variations  in  normal 
temperature  of  cattle,  and  a  comparison  of  these  results  with  the 
variations  in  temperature  after  the  injection  of  tuberculin. 

Bulletin  160,  pj).  38,  figs  29.  — Some  Insects  of  the  Year  1897.— 
Descriptive  notes  are  given  on  28  species  of  insects,  and  remedies 
recommended  for  each.  Directions  for  the  preparation  and  use  of 
insecticides  are  also  given. 

Bulletin  161,  pp.  16. — Fertilizer  Analyses. — An  abstract  of  the  State 
fertilizer  law,  with  an  explanation  of  its  objects;  a  schedule  of  com- 
mercial prices,  with  notes  on  the  valuation  of  fertilizers;  an  explana- 
tion of  terms  used  in  fertilizer  analyses;  a  brief  discussion  of  the 
principles  underlying  the  use  of  fertilizers  and  of  the  sources  from 
which  nitrogen,  phosphoric  acid,  and  potash  in  fertilizers  are  derived, 
and  tabulated  valuations  and  aualj'ses  of  61  samples  of  fertilizing 
materials  inspected  during  1898. 

Bidletin  162,  pp.  39,  figs.  5,  dgui.  1. — A  Shetch  of  the  Original 
Bistrihidion  of  M7iite  Pine  hi  the  Lower  Peninsxda  of  Mich  igan. — 
Present  Condition  of  Michigan  Forests  and  Stnoivp  Lands,  with  Sug- 
gestions as  to  their  Care. — Methods  of  Reforesting  Pine-  Stump  Lands.— 
Relation  of  Meteoo'ology  to  Forestry  in  Michigan. — Foresti-^  Legisla- 
tion.— Popular  treatment  of  these  subjects. 

Bulletin,  163,  pp).  3 It.,  figs.  6. — Strawberry  Cxdtnre.— Notes  07\  Vari- 
eties.— A  general  presentation  of  strawberry  culture,  discussmg  the 
soil  and  its  preparation,  plants  and  planting,  fall  planting,  varieties, 
perfect  and  imperfect  flowered  vaiieties,  cultivation  and  care,  mulch- 
ing, preventing  injury  from  frost,  irrigation,  cleaning  out  old  beds, 
and  insects  and  diseases.  Descriptive  notes  upon  a  large  number  of 
varieties  are  appended. 

Bidletin  16^,  pp.  18. — Methods  and  Results  of  Tillage. — Experi- 
ments on  the  preparation  of  soil  for  oats  and  on  methods  of  cultivation 
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of  corn  arc  reported.  The  moisture  conditions  of  oat,  corn,  wheat, 
and  clover  plats  were  studied,  and  the  eti'ect  of  tillage  on  the  moisture 
content  of  the  soil  determined. 

BulJet  'ni  165^  j^I'-  — Di'<^ft  of  Farm  Implements. — Dynamometer 
tests  of  draft  of  wag'ons,  subsoilers,  harrows,  and  mowers  are  reported. 

Bulletin,  166^  pp.  10^  fi(/s.  3. — ^4  Grade  Dairy  Herd. — A  financial 
account  for  one  year  of  a  grade  dairy  herd  of  2!)  cows  purchased  to 
represent  the  average  cows  of  southern  Michigan  and  given  uniforudy 
good  care  and  f(>c(l,  with  notes  on  the  record  of  individual  cows  and 
tal»ulated  data  on  the  total  milk  and  ])utter  production  of  each. 

BiiUi'thi  lG7\pp.  l.h^Jlii.  1. — A  Dlxeasslon  o  f  Fiinn  Dal ry  Metliods. — ■ 
A  popular  discussion  of  ditferent  methods  of  creaming  milk,  handling 
cream,  and  packing  and  printing  butter,  in  which  \'arious  experiments 
made  at  the  station  are  reported. 

Bidletln  ICS,  p)p.  IS. — Illclilaaii  Frnlt  Llxf. — Popular  notes  on 
selection  of  fruit  trees;  care  of  trees  when  received  from  the  nursery; 
planting  and  pruning,  and  a  list  of  varieties  of  orchard  and  small 
fruits  adapted  to  different  sections  of  the  State,  with  notes  on  the 
pecidiar  merits  of  a  number  of  varieties. 

Jj  111  let  111  109,  pp.  110. — Notes  from  the  tSoid/i,  Haven  Suhstatlon. — • 
Tabulated  results  of  tests  of  a  large  number  of  varieties  of  orchard 
and  small  fruits,  with  descriptive  notes  on  each  variety. 

Bulletin  170,  pp.  33.—  Ve(/etahh'  Fdsfor  ISOS.—KqsvlMh  of  tests  of 
numerous  varieties  of  vegetables,  with  descriptive  notes  on  each  variety, 
and  an  accoiuit  of  experiments  made  with  diU'erent  materials  for  the 
prevention  of  potato  scab. 

Bidlrtlii  I'll,  pp.  6.— Bush  Fruits  for  1898.— Tests  of  a  number  of 
varieties  of  blackberries,  raspberries,  and  grapes,  with  descriptive 
notes. 

Bullrtln  172,  pp.  IS. — Comhatlm/  Disease- Producing  Germs. — A 
general  discussion  of  the  relationship  of  infectious  diseases  to  unsani- 
tar}^  conditions;  notes  on  the  more  prominent  disinfecting  agents,  and 
directions  for  disinfecting  utensils,  clothes,  houses,  stables,  cream- 
eries, etc. 

Bulletin  173, ]>p.  12.  f  (J.  1. — Klllhufthr  Tulierele  Bacillus  in.  Millx. — 
The  work  of  a  number  of  investigators  along  this  line  is  reviewed  and 
experiments  conducted  at  the  station  are  reported.  An  apparatus 
devised  tit  the  station  for  family  pasteurization  of  milk  is  described. 

Sj>rr/iil  Bulletin  ']>p.  8. — LigldniiKj  Rodx  and  I'mtiction-  of  Farm 
BulldirKjx  fnun  I^iijhtnincj. — A  popular  discussion  of  this  subject. 

Special  Bulletin  7,  pp.  3. — A  Netc  Danger  to  Fruit  Groivers. — Notes 
on  the  San  ,Jose  scale. 

Special  Bulletin,  11,  pp.  — Frozen  Trees  and  Their  Trexdment. — 
Notes  on  injuries  to  fruit  trees  and  grapes  in  Michigan  during  the 
extreme  cold  of  the  winter  of  1898-99,  and  suggestions  for  their  treat- 
ment.   Notes  are  also  given  on  spraying  for  leaf  curl. 

Speeied.  Bulletin  12,  folio. — Spraying  (kdendor. — Formulas  for  the 
more  common  insecticides,  with  directions  for  application. 

An.nuxd  Report,  1897 ,  pp.  319,  fgs.  33. — This  includes  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1897;  a  report  of  the 
director  reviewing  the  station  work  of  the  year;  a  report  of  the  agri- 
culturist, giving  a  condcn> 'd  tabular  record  of  the  college  dairy  herd 
for  the  year,  results  of  tests  of  a  luunljer  of  varieties  of  field  crops, 
notes  on  forestry  experiments,  and  data  on  the  cost  of  production  of 
H.  Doc.  600  4 
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various  field  crops  at  the  station;  a  report  of  the  horticulturist  review- 
ing the  horticultural  work  of  the  station  and  substation,  and  giving 
notes  on  the  station  orchard,  small  fruits,  vegetable  gardening,  spray- 
ing, insects,  plant  diseases,  experiments  in  ii'rigation,  and  cooperative 
variety  tests;  a  report  of  the  consulting  botanist  on  an  examination 
of  imported  clover  and  grass  seed  and  on  a  number  of  plant  diseases 
observed  for  the  first  time  at  the  station;  a  report  of  the  consulting- 
zoologist  and  the  bacteriologist  on  the  work  of  their  departments; 
reports  of  the  apiarist,  giving  notes  on  beehives,  results  of  observa- 
tions and  experiments  on  the  subject  of  possible  injury  to  grapes  by 
bees,  results  of  experiments  in  feeding  back  extracted  honey  and  in 
wintering  bees,  an  account  of  tests  of  several  comb  foundations,  a 
somewhat  detailed  description  of  foul  brood  with  a  discussion  of  meth- 
ods of  preventing  it,  notes  on  the  liabilit}^  of  contagion  of  bee  paraly- 
sis, and  the  results  of  breeding  experiments;  a  repoi"t  of  the  chemist; 
svimmary  of  meteorological  observations  for  1896;  and  reprints  of 
Bulletins  135-li4  of  the  station. 

The  Michigan  Station  has  been  prosperous  during  the  past  year,  and 
has  accomplished  much  useful  work.  Through  the  increased  number 
of  its  publications  and  the  work  of  its  officers  at  farmers'  institutes  it 
is  coming  into  closer  touch  with  the  farmers  of  the  State.  Recent 
action  taken  by  the  State  in  establishing  experimental  operations  in 
the  Upper  Peninsula  is  a  substantial  evidence  of  appreciation  of  the 
work  of  the  station.  In  this  and  other  ways  the  State  is  recognizing 
its  obligation  to  supplement  the  national  funds  for  the  improvement 
and  development  of  its  agriculture. 

MINIS^ESOTA. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota, 

St.  Anthony  Park. 

DEPARTMENT  OP  THE  UNIVEESITY  OF  MINNESOTA. 

The  work  of  the  Minnesota  Station  during  the  past  year  has  been 
along  the  same  lines  as  heretofore,  including  field  experiments  with 
grain  and  forage  crops,  flax  grown  for  fiber  and  for  seed,  sugar  beets, 
rotation  of  crops,  etc.;  horticultural  and  forestry  investigations;  ento- 
mological investigations,  especially  with  reference  to  the  repression  of 
grasshoppers;  chemical  studies  of  soils,  foods,  etc. ;  investigations  in 
dairy  farming  and  dairying;  studies  in  veterinary  science  and  practice; 
feeding  experiments  with  cattle,  sheep,  and  pigs;  pasturage  experi- 
ments with  sheep,  and  breeding  experiments  with  sheep  and  pigs.  A 
large  amount  of  work  is  being  done  in  the  breeding  of  improved  varie- 
ties of  cereals,  grasses,  millet,  field  peas,  etc.  Some  excellent  varieties 
have  already  been  produced  which  are  being  distributed  to  farmers  in 
the  State.  Special  attention  is  being  given  to  experiments  in  breed- 
ing pigs  for  bacon.  Experiments  are  also  being  made  in  the  feeding 
of  range  lambs  on  pasturage  with  and  without  grain.  Chemical  inves- 
tigations on  humus  in  the  soils  as  related  to  the  growth  of  plants  are 
being,  continued. 

Studies  on  the  nutritive  value  and  digestibility  of  flour  and  bread 
have  also  been  continued  in  cooperation  with  this  Department,  and 
special  studies  have  been  made  of  the  nutritive  value  and  digestibility 
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of  difforont  rations  for  furiii  liiborers.  Feeding  and  digestion  exjieri- 
ments  with  special  references  to  the  difference  in  cost  of  production  of 
beef  and  milk  from  animals  of  different  types  are  being  conducted. 

A  new  horticultural-botanical  building  has  been  ei'ected  with  a  State 
appropriation  of  $35,000,  which  will  be  used  jointly  by  the  college  and 
station. 

The  veterinarian  of  the  station  has  been  aiding  in  the  establishment 
and  organization  of  a  veterinary  department  in  the  State  Board  of 
Health,  which  is  already  doing  useful  service  in  the  prevention  of  the 
spread  of  diseases  among  animals. 

The  sul)stations  at  Crookston  and  Gi'and  Rapids  are  being  main- 
tained, as  heretofore,  with  State  funds. 

The  income  of  the  station  (including  substations)  during  the  past 
fiscal  year  was  as  follows: 


United  Stat(>s  ai)pr()priati(in   $15,  000.  00 

State  appropriation   16,  623. 13 

Farm  products   7,  864.  04 


Total   39,  487. 17 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendei  ed  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  pul)lications  of  this  station  received  during  the  past  fiscal  ycnir 
were  Bidletins  57-61  and  the  Annual  Report  for  1898. 

Bulletin  57 ^  pp.  .'>;^,  ^fgs.  If.. — Futten'nuj  Lainl>s  hi  Winter. — Three 
tests  are  reported:  One  made  with  100  Minnesota  lambs  to  compare 
combinations  of  coarse  grains  grown  in  the  Slate  and  to  compare  lim- 
ited and  unlimited  rations;  one  made  with  120  Montana  range  lambs  to 
learn  whether  such  lambs  could  profitably  be  fattened  under  ordinary 
farm  conditions;  and  one  made  with  \  lambs  under  practically  the 
same  conditions  as  the  preceding-  experiment. 

Bulletin  58., 'pp-  -4-^1  .AV*'-  ^- — Fattenhi<i  ISteers  in  Winter. — Details 
and  results  of  a  test  made  with  3  lots  of  Minnesota  steers,  each  lot  con- 
taining a  Shorthorn,  a  Hereford,  and  an  Aberdeen  Poll  steer,  in  a  study 
of  the  relative  value  of  light,  moderate,  and  heavy  feeding,  and  the 
relative  merits  of  steers  of  different  grade,  and  of  a  similar  test  made 
with  *.»  Montana  range  steers. 

Bull <  t ill  -■7,9,  j)p.  50,^f(/!<.  3. — Fatten  i)u/  Ijnnhs  and  WetJa  r-s  in  Win- 
ter.—  Fiv<'  experiments  made  during  the  winters  of  18!t6-i>7  and  lSltT-!'S 
on  fattening  lami)s  and  wethers  are  reported.  They  include  the  fol- 
lowing topics:  Fattening  home-grown  lambs,  potatoes  and  Held  roots 
as  food  factors  in  fattening  lambs,  and  fattening  range  wethers. 

Bulletin  GO^  p>p.  51i^  _ii(jx.  Jf,.  —  Beef  Cattle  and  Sirine. — The  follow- 
ing tests  are  imported:  A  t(\st  made  to  determine  if  steers  can  ])rotitably 
be  fattened  on  farms  in  Minnesota  in  competition  with  westei'n  ranges; 
a  test  made  with  1)  steers,  the  ])rinci])al  ()))ject  bi>ing  to  conii)are  results 
<  btained  from  fattening  on  large  and  small  (juantities  of  grain  and  to 
"■gather  information  as  to  the  behavior  of  range  steers  while  under 
full  feed;''  a  test  made  with  (!  first-cross  Yorkshire  and  Tam worth  pigs 
and  with  (!  second-cross  pigs  of  the  san)e  breed,  to  compare  the  relative 
merits  of  first  and  second  crosses  and  to  compare  corn  and  barley  as 
foods  for  pigs. 

Bulletin  GU  pp.  28ii,j>ls.  2k.,jxgx.  237 .—Buttei-jiieH  and  JA>^//.s'.— This 
bulletin  contains  a  brief  account  of  the  general  and  special  anatomy  of 
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butterflies  and  moths,  together  with  some  details  as  to  their  classifica- 
tion, habits,  and  life  history ;  and  economic  and  biological  notes  on 
about  170  species  of  butterflies  and  moths  known  to  attack  fruit  trees 
and  fruit  plants,  mention  being  made  in  each  case  of  the  most  approved 
method  of  treatment. 

Annual  Report.,  1898^  pj).  586,  ph.  .9,  ^figs.  207. — This  includes  the 
organization  list  of  the  station;  list  of  bulletins  published  during  the 
year;  financial  statement  for  the  fiscal  year  ended  June  30,  1898; 
report  b}^  the  director  outlining  the  results  obtained  in  the  difl^erent 
departments  during  the  year;  a  summary  of  meteorological  observa- 
tions at  69  stations  in  the  State  dui'ing  1897,  including  tables  of  normal 
monthly  and  annual  temperatures  and  precipitation  for  some  35  sta- 
tions having  records  for  five  or  more  years;  and  reprints  of  Bulletins 
63-59  of  the  station. 

The  Minnesota  Station  is  actively  prosecuting  its  work  in  accordance 
with  a  progressive  policy,  and  is  increasingly  benefiting  the  agriculture 
of  the  State.  By  the  liberal  support  of  the  State  and  of  the  univer- 
sit}'  with  which  the  station  is  connected  a  relatively  large  amount  of 
experimental  work  is  being  done. 

MISSISSIPPI. 

Mississippi  Agricultural  Experiment  Station,  Agricultural  College. 

DEPARTMENT  OF  MISSIfSSIPPI   AGRICULTURAL  AND  MECHANICAL  COLLEGE. 

The  work  of  the  Mississippi  Station  during  the  past  year  has  included 
chemical  and  physical  studies  of  soils;  experiments  in  the  feeding, 
breeding,  and  care  of  beef  and  dairy  cattle  and  sheep;  field  experi- 
ments with  cotton,  forage  plants,  potatoes,  etc. ;  horticultui'al  investi- 
gations, especially  with  peaches,  small  fruits,  and  vegetables,  and 
ex]3eriments  with  irrigation  for  vegetables  and  small  fruits. 

Studies  of  the  soils  of  different  parts  of  the  State  are  being  made, 
including  chemical  and  physical  analyses,  pot  experiments,  field  tests 
with  tillage,  leguminous  crops,  lime,  irrigation,  and  inoculation  with 
bacterial  cultures.  Experiments  in  the  inoculation  of  soil  for  vetch 
have  resulted  in  materially  increased  yields,  and  also  indicated  that 
the  particular  method  of  inoculation  is  an  important  matter.  Careful 
treatment  of  unproductive  hillside  soils  on  the  station  farm  by  green 
manuring  with  cowpeas  and  improved  tillage  has  greatly  mcreased 
the  yield  of  corn  per  acre.  Experiments  in  the  feeding  of  beef  and 
dairy  cattle  on  cotton  seed  and  cotton-seed  meal,  supplemented  with 
pasturage,  have  already  shown  that  with  good  management  excellent 
butter  and  good  beef  may  be  produced  on  rations  of  this  character. 
The  fertilizer  inspection  continues  to  be  carried  on  at  the  college  with 
which  the  station  is  connected,  and  improved  facilities  have  been  pro- 
vided for  this  work. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation  ■   $15, 000. 00 

Farm  i^roducts   956.  29 

Balance  from  previous  year   52.  93 


Total 


16,  009.  22 
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A  report  of  the  receipts  and  expenditure.s  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  l)y  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  50-57  and  Special  Bulletin  49. 

BnJh  fh}  oO^  pp.  12. —  Winter  and  Si(ininei'  Pai^tiire  in  Jf/'ss/.^s/'ppi. — 
A  popular  discussion  of  the  subject,  including  directions  for  the  prepa- 
ration of  tiie  soil  for  permanent  pasture,  notes  on  various  forage 
plants,  and  lists  of  grasses  suitable  for  different  soils. 

BuUc'fiiix  hi.,  j>p.  11;  52,  2>P-  — Analyst.^  of  C'oriuiiercidl  Fcrii- 
lizti's. — Tabulated  analyses  and  valuations  of  87  samples  of  fertilizing 
materials. 

BnUetlii  53,  J}/).  S. — Some  Triiiects  Injurious  to  StoeJc,  and  Reinedien 
Therefor. — Brief  notes  with  approved  methods  of  prevention  of  the 
following  insects:  Horn  fly,  Southern  l)uti'alo  gnat,  horse  botfly,  screw- 
worm  lly,  sheep  botHy  or  head  maggot,  and  ox  botfly  or  warble  flv. 

Bulletin  5 If.,  pp.  8.  —  //v'.s7a  Potato  Culture. — Popular  directions  for 
the  culture  of  spring  and  fall  crops  of  potatoes. 

Bulletin  55,  p)p.  22. — AnalyKesof  Conuuereial  fertilizers. — Tabulated 
analyses  and  Valuations  of  96  samples  of  fertilizing  materials. 

Bulletin  56,  pp.  22. —  Grapes. — Contains  a  popular  discussion  on 
grape  culture  and  descriptive  notes  on  a  large  iunn))er  of  varieties. 

Bulletin  57,  pp.  7. — Analyses  of  Comniercnd  fertilizers. — Tabulated  ' 
analyses  and  valuations  of  37  samples  of  fertilizing  material. 

Speei(d  Bulletin  49,  pp.  27. — Analyses  (f  Com inerei(d  fertilizers. — 
Tabulated  analyses  and  valuations  of  176  samples  of  fertilizing  mate- 
rial, with  explanation  of  terms  used  in  stating  the  results  of  analyses, 
notes  on  the  valuation  of  fertilizers,  and  the  text  of  the  State  fertilizer 
law. 

The  work  of  the  Mississippi  Station  is  being  actively  prosecuted 
along  lines  of  great  usefulness  to  the  agriculture  of  the  South.  With 
its  limited  resources  the  station  is  doing  wisely  in  concentrating  its 
work  in  a  few  main  lines.  Its  studies  of  soils  and  its  investigations 
for  the  promotion  of  animal  husbandry  and  dairying  are  of  special 
importance. 

MISSOURI. 

Missouri  Agricultural  College  Experiment  Station,  Columbia. 

DEI'AKTMEXT  OF  THE  COLLEGE  OF  AGRICULTURE  AND  MECH  AXK  ■  ARTS  OF  Til  H  INIVERSITY 
OP  THE  STATE  OF  MISSOURI. 

The  work  of  the  Missouri  Station  during  the  past  year  has  been  in 
the  same  lines  as  heretofore,  including  field  experiments  with  cereals, 
forage  crops,  fertilizers,  rotation  of  crops,  etc.;  feeding  experiments 
with  beef  cattle  and  pigs;  field,  greenhouse,  and  lal)oratorv  experi- 
ments in  horticulture;  chemical  studies  in  connection  with  feeding  and 
digestion  experiments,  and  on  the  influence  of  iron  salts  on  the  com- 
position of  the  leaves  and  fruit  of  apples;  investigations  of  animal  dis- 
eases, especially  Texas  fever;  and  entomological  studies,  especially  on 
insects  aflecting  fruit. 

An  extensive  study  is  being  made  of  the  effect  of  different  crop  rota- 
tions on  the  productiveness  of  lands  wliicli  have  become  more  or  less 
reduced  in  fertility.    In  these  experiments  the  object  is  to  devise  rota- 
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tious  hy  which  the  land  will  be  covered  with  a  growing  crop  of  some 
kind  throughout  the  year,  and  to  find  crops  for  green  manuring  which 
may  be  successfully  and  easily  grown  between  the  ordinary  field  crops. 
Similar  studies  are  being  made  on  a  small  tract  of  naturally  poor  land 
on  which  corn  has  been  grown  without  fertilizers  for  the  past  fifty 
years,  and  from  which  small  yields  of  corn  are  usually  obtained.  Dif- 
ferent combinations  of  commercial  fertilizers  and  barnyard  manure, 
and  diffex'ent  rotations,  involving  the  use  of  clover  and  cowpeas  for 
green  manuring,  are  being  tried,  with  reference  to  their  efl'ect  upon 
the  yield  of  corn  and  wheat  on  this  land. 

In  animal  husbandry  special  attention  is  being  given  to  the  proper 
utilization  of  corn  stover.  This  material  is  being  compared  with 
timothy  hay  for  wintering  steers,  and  investigations  regarding  the 
efi'ects  of  feeding  steers  with  and  without  shelter  are  being  continued. 
The  feeding  value  of  timothy  hay  cut  at  difi'erent  stages  of  growth,  as 
regards  the  yield,  palatability,  and  digestibility,  is  being  tested  in 
experiments  Avith  steers. 

The  work  in  horticulture  includes  fertilizer  experiments  in  apple 
orchai'ds  on  typical  soils  in  difi'erent  parts  of  the  State.  The  value  of 
commercial  fertilizers  for  forcing  winter  vegetables  under  glass  is  also 
being  investigated.  Variety  tests  and  breeding  experiments  are  being 
made  with  fruits,  especially  apples,  grapes,  strawberries,  and  persim- 
mons. "An  attempt  is  being  made  to  reforest  without  cultivation  a 
strip  of  waste  blufl'  land  on  the  college  farm  with  valuable  nut  trees." 
Experiments  Avith  different  spraying  mixtures  have  been  continued 
both  at  the  station  and  in  private  orchards. 

A  special  study  of  the  ticks  causing  Texas  fever  has  been  continued, 
together  with  experiments  in  immunizing  northern  cattle  intended  for 
the  southern  market.  The  inspection  of  commercial  fertilizers  has 
been  continued  under  State  laws.  The  station  has  assisted  the  State 
Board  of  Agriculture  in  regulating  the  sale  of  artificial  butter  and  in 
the  enforcement  of  State  laws  against  infectious  diseases  of  live  stock. 
It  has  also  cooperated  with  the  State  Horticultural  Society  in  the 
inspection  of  nursery  stock. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation  . . . :   $15, 000. 00 

Fees  for  fertilizer  inspection   636.  95 

Farm  products   1, 943.  80 

Miscellaneous,  including  balance  from  previous  year   1, 158. 16 


Total  -   18,  738.  91 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  3^ear 
were  Bulletins  i-t-dT. 

Bulletin  If-lp^  2)1).  19,  figs.  7. — The  Fruit- Tree  Bark-Beetle. — The  Com- 
mon Apple-Tree  and  Peach-2ree  Borers. — Descriptions  of  the  fruit- 
tree  bark-beetle,  peach-tree  borer,  round-headed  apple-tree  borer,  and 
the  flat-headed  apple-tree  borer,  with  economic  and  biological  notes 
and  suggestions  as  to  remedies. 

Bulletin  ^5,  p>p  13. — The  Sugar  Beet. — Results  of  cooperative 
experiments  with  sugar  beets  in  1898,  including  tabulated  analyses 
of  150  samples  obtained  from  69  counties  in  the  State,  and  a  brief 
review  of  previous  work  along  this  line. 
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Bulletin  pj).  1^6,  figs.  7.— The  ^7-'/y/^>r.— Studies  made  on  about 
150  varieties  of  grapes  with  reference  to  their  comparative  value  for 
commercial  purposes  and  home  use,  adaptability  of  the  different  types 
to  Missouri  soil,  fertility,  blossoming  season,  and  average  size  of 
bunch  and  l>erry  are  reported.  The  pollination  of  grapes  is  discussed 
and  results  of'  experiments  are  given.  A  number  of  varieties  of 
grapes  of  American  origin  are  classified  and  described.  Quotations 
are  given  from  correspondence  in  regard  to  methods  pursued  ])y  prac- 
tical growers  in  the  State. 

Bullet  in  -i'/,  pp.  lUfigs.  3.~The  Tarnished  Plant  Bug.--K\\  account 
of  the  injury  done  by  this  insect;  its  appearance,  habits,  and  life  his- 
tory, and  remedial  measures. 

The  work  of  the  Missouri  Station  has  been  actively  and  successfully 
prosecuted  during  the  past  year.  The  station  is  pursuing  the  wise 
policy  of  concentrating  its  main  efforts  in  comparatively  few  lines. 

MONTAKA. 

Montana  Agricultural  Experiment  Station,  Bozeman. 

DEPARTMENT   OF    MONTANA   AGRICULTURAL  COLLEGE. 

The  work  of  the  Montana  Station  during  the  past  year  has  included 
tests  of  varieties  of  cereals,  potatoes,  forage  plants,  etc. ;  rotation 
experiments;  feeding  experiments  with  sheep;  poultry  experiments; 
horticultural  investigations,  especially  with  apples,  small  fruits,  and 
vegetables;  irrigation  investigations;  studies  of  alkali  soils;  and 
chemical  and  botanical  studies  of  poisonous  plants  and  native  forage 
plants. 

Experiments  with  sugar  beets  have  been  continued  in  cooperation 
with  this  Dejmrtment.  The  work  in  irrigation  is  cari'ied  on  in  cooper- 
ation with  this  Department  and  the  United  States  Geological  Surve^v, 
and  includes  the  gauging  of  streams,  studies  of  the  duty  of  water, 
and  chemical  investigations  of  irrigation  waters.  The  entomologist 
appointed  during  the  year  is  making  special  studies  of  insecticides. 
Under  a  State  law  passed  last  year  he  is  also  aiding  in  the  repression 
of  injuries  to  fruit  trees. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $15,000.00 

State  appropriation   787.50 

Farm  products   1,  242.  61 


Total   17,  030. 11 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  16-18. 

Bulletin  16^  pp.  l^^figs.  2,  elgni.  1. — Annual  Report^  1897. — Con- 
tains a  financial  statement  for  the  fiscal  year  ended  June  30,  1897,  and 
reports  by  the  director,  horticulturist,  chemist,  biologist,  and  agricul- 
turist on  the  work  of  the  year.  In  addition,  the  report  of  the  horti- 
culturist contains  the  results  of  experiments  in  strawberry  culture, 
observations  on  injury  to  strawberries  by  frost,  and  notes  on  orchard 
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and  small  fruits  at  the  station;  and  the  report  of  the  chemist  contains 
an  illustrated  description  of  the  new  chemical  building  erected  at  the 
station. 

Bulletin  17,  jyp.  18,  f  gs.  2. — The  Grain  Aphis. — An  Army  Cut- 
worm.— An  account  of  the  damage  done  to  grain  crops  in  the  State  by 
the  grain  aphis,  observations  on  the  life  history  and  natural  enemies 
of  this  insect,  and  a  discussion  of  remedies;  observations  on  the  food 
habits  and  natural  enemies  of  an  army  cut- worm  {Chorimgrostis  agres- 
tic), and  notes  on  its  occurrence  in  the  State  and  on  different  remedial 
measures  tested  at  the  station. 

Bulletin  18,  pj).  30. — The  AlJcali  Soils  of  Montana. — The  formation 
of  soil;  the  origin,  source,  and  rise  of  alkali;  the  treatment  of  alkali 
lands;  the  effects  of  alkali  upon  plants  and  soils,  and  the  vegetation  of 
alkali  flats  are  discussed,  and  determinations  of  sulphuric  acid,  calcu- 
lated as  sodium  sulphate,  and  of  alkalinity  in  terms  of  sodium  carbon- 
ate of  325  samples  of  alkali  soils  taken  at  different  depths  at  about  50 
localities  in  the  State  are  reported. 

The  work  of  the  Montana  Station  has  been  steadily  prosecuted  dur- 
ing the  past  3'ear,  and  considerable  useful  work  has  been  accomplished. 
A  special  effort  is  being  made  to  develop  the  investigations  in  irriga- 
tion as  related  to  the  growing  of  crops  which  may  be  successfully  and 
economically  used  for  the  feeding  of  live  stock.  This  is  a  matter  of 
great  importance  to  the  agricultural  interests  of  the  State,  and  it  is 
hoped  that  by  combining  direct  studies  in  irrigation  with  more  thorough 
and  definite  field  and  feeding  experiments  the  efiiciency  of  the  station 
maj"  be  further  increased. 

NEBRASKA. 
Agricultural  Experiment  Station  of  Nebraska,  Lincoln. 

DEPARTMENT  OF  THE  UNIVERSITY  OF  NEBRASKA. 

The  work  of  the  Nebraska  Station  during  the  past  year  has  been 
mainly  along  the  same  lines  as  heretofore,  including  field  experiments 
with  sugar  beets,  corn,  oats,  hemp,  so}"  beans,  peas,  alfalfa,  and  other 
forage  plants;  feeding  experiments  with  dairj^  cattle;  horticultural 
investigations,  especiallv  with  melons  and  beans,  and  in  spraying; 
entomological  studies,  especially  of  the  infection  of  locusts  with  con- 
tagious diseases,  and  on  the  insects  affecting  clover  and  alfalfa;  chemical 
investigations,  especially  on  forage  plants  and  soils;  veterinary  inves- 
tigations, especialh'  on  hog  cholera  and  blackleg,  and  on  the  repression 
of  prairie  dogs,  and  studies  on  irrigation  and  windmills. 

Cooperative  work  with  sugar  beets  has  been  conducted  on  a  private 
farm  at  Ames,  including  culture  and  fertilizer  experiments  and  the  use 
of  heav}''  t.  light  and  large  v.  small  seeds. 

Changes  have  occurred  in  the  positions  of  horticulturist  and  expert 
in  animal  husbandr3^  The  chancellor  of  the  universit}',  who  was  also 
director  of  the  station,  resigned  at  the  close  of  the  vear  and  the  agri- 
culturist was  made  acting  director.  By  a  change  in  the  State  law 
regarding  the  university  the  State  treasurer  has  become  treasurer  of 
the  experiment  station.  A  building  is  being  erected  on  the  university 
farm,  at  a  cost  of  some  1^35,000,  which  will  be  devoted  to  the  use  of  the 
experiment  station.  This  will  include  the  offices  of  the  director,  ani- 
mal pathologist,  horticulturist,  animal  husbandman,  assistant  chemist, 


AGEICULTURAL  EXPERIMENT  STATIONS. 


57 


and  assistant  ontomologist;  the  soil,  chemical  and  entomological,  and 
botanical  laljoratories;  the  station  library,  and  horticultural  work 
rooms.    The  o-roenhouse  will  be  connected  with  the  main  building. 
The  income  of  the  station  during  the  past  tiscal  year  was  as  follows: 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  l)een  rendered  in  accordance  with  the  schedules  prescribed  by 
this  l)(>partment,  and  has  Itecn  approved. 

The  publications  of  this  station  received  during  the  past  tiscal  y(»ar 
were  Bulletins  53-58  and  the  Aimual  Report  for  1898. 

Balh't'm  53^2)p.l'B. — A  Preliminary  RejM/H  on  E.qyenmenU  icith 
Forage  Crops. — This  bulletin  discusses  the  forage  conditions  of  the 
State  during  the  summer  months,  and  reports  the  results  of  experi- 
ments in  pasturing  and  in  growing  a  number  of  forage  crops  for  pas- 
turing and  soiling  purposes,  and  gives  descriptive  and  cultural  notes 
for  each  crop. 

Bulletin  J.^,  f)}^-  13-.  map  1. — The  Effect  of  Certa'ni  Meilrodx  of  Treat- 
ment upon  tJie  Lkrrn  Crop. — A  discussion  of  the  moisture  conditions  of 
the  State;  a  geological  classitication  of  the  soils  of  Nebraska,  and  the 
results  of  experiments  in  subsoiling,  fall  and  spring  plowing,  deep  and 
shallow  plow^ing,  sul)surface  packing,  listing  and  checkrowing,  and  deep 
and  shallow  cultivation  for  corn. 

Bulletin  JJ,  JW-  ^'-^^  .^V*'-  — Ornamental  Planting. — This  bulletin 
treats  of  the  lawn  and  the  arrangement,  grouping  and  choice  of  plants 
in  ornamenting  the  home,  and  gives  a  list  of  ornamental  plants  suit- 
able for  Nebraska  planting,  with  descriptive  notes. 

Bulletin 56^  pp.  IJf^fgs. — Methods  of  Tree  Planting. — The  author 
describes  various  experiments  in  tree  planting,  including  tests  to  deter- 
mine how  old  trees  should  l)e  when  planted,  a  comparison  of  sevei-al 
methods  of  root  pruning  and  top  pruning,  and  cooperative  experi- 
ments on  fall  planting,  and  makes  suggestions  for  planting  apple  trees 
under  the  conditions  prevalent  in  eastern  Nebraska. 

Bulletin  57 ^  pp.  30. — Proceedings  (f  Agricultural  Students'  d  issocia- 
tion., 1808-90. — Contains  the  constitution  and  )iy-laws  of  the  associa- 
tion and  the  minutes  of  the  first  aniuial  meeting  held  March  10,  iSltH  ; 
the  results  of  experiments  with  smooth  brome  grass,  and  suggestions 
for  future  work  in  agriculture,  botany,  entomology,  and  other  lines. 

Bulletin  58,  pp.  i^,  fg.  1. — Annual  Parage  Plants  for  Smnmer 
Pasture.- — Results  of  tests  of  rye,  oats,  and  peas,  hairy  vetch,  corn, 
millet,  sorghum,  white  Katir  corn,  yellow  millo  maize,  soy  beans,  and 
cowpeas,  in  comparison  with  alfalfa,  as  forage  plants  for  dairy  cows. 

Annual  Report,  1808,  pp.  56. — A  rathei-  detailed  review  of  the  work 
of  the  difiei'ent  departments  during  the  year,  and  a  tinancial  statement 
for  the  tiscal  year  ended  June  30,  18!»8. 

The  operations  of  the  Nebraska  Station  have  been  actively  prose- 
cuted during  the  past  year  and  considerable  useful  work  has  been 
accomplished.  The  changes  which  have  occurred  in  the  management 
of  the  station  have  l)een  in  the  direction  of  putting  its  operations  more 
fully  in  the  hands  of  expert  officers.  This  should  result  in  increased 
efficiency  in  the  work  of  the  station.    The  liberality  of  the  State  iu 


United  States  appropriations 

Farm  ])ro<lucts  

Balance  from  previous  year  . 


!iil5,  000.  00 
1,791.. 55 
127.  60 


Total 


16,  919. 15 
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providing  for  a  building  for  the  special  use  of  the  station  will  undoubt- 
edly be  greatly  to  its  benelit.  A  more  complete  differentiation  of  the 
college  and  station  work  along  agricultural  and  horticultural  lines 
would  enable  the  station  to  concentrate  its  efforts  on  a  few  important 
lines  of  work  in  connection  with  which  other  experimental  investiga- 
tions can  be  carried  on  as  far  as  the  means  at  the  disposal  of  the 
station  will  permit. 

NEVADA. 

Nevada  Agricultural  Experiment  Station,  Reno. 

DEPARTMENT  OF  NEVADA  STATE  UNIVERSITY. 

The  work  of  the  Nevada  Station  during  the  past  3"ear  has  been  in  the 
same  lines  as  heretofore,  including  field  experiments  with  cereals, 
sugar  beets,  alfalfa,  and  other  crops;  horticultural  investigations; 
studies  in  botany  and  entomology;  chemical  analyses  and  studies  of 
soils;  and  investigations  of  animal  diseases.  Experiments  with  sugar 
beets  in  cooperation  with  this  Depai'tment  have  been  continued.  The 
station  has  undertaken  a  systematic  study  of  the  soils  of  the  State.  A 
tract  of  land  containing  60  acres  in  the  vicinity  of  the  station  buildings 
has  been  donated  to  the  State  b}'  Washoe  County.  This  land  is  well 
adapted  to  experimental  purposes  and  forms  a  valuable  addition  to  the 
equipment  of  the  station. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows  : 

United  States  appropriation   $15, 000.  GO 

Farm  products   578.  51 

Total .  -  _  -   15, 578.  51 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  37-39  and  the  Annual  Report  for  1896. 

Bulletin  37^  pp.  16^  figs.  3. — Sugar  Beets. — A  review  of  the  work 
with  sugar  beets  in  the  State;  directions  for  the  culture  of  the  crop, 
and  a  report  on  the  work  of  the  season  of  1897,  including  weather 
conditions  and  tabulated  analyses  of  22  samples  of  sugar  beets. 

Bulletin  38, 2W-  ^'^^i  fQ'^-  i'^'^- — Nevada  Weeds,  III. — Nevada  and 
Other  Weed  Seeds. — In  addition  to  introductory  remarks  on  seed  and 
fruit,  distinguishing  characters  and  distribution  of  weed  seeds,  and  on 
methods  of  examination  of  commercial  seeds,  the  bulletin  consists  of 
descriptions  of  some  150  species  of  weed  seeds,  most  of  which  are  fig- 
ured in  their  natural  size  and  also  shown  in  an  enlarged  form  from 
drawings  made  by  the  author. 

Bulletm  39,  j>p.  30. — Some  Nevada  Soils. — Chemical  analj^ses  of  26 
samples  of  typical  soils  collected  in  different  parts  of  the  State  are 
reported,  and  the  origin,  classification,  and  composition  of  soils  in 
general  are  discussed. 

Annual  Rejjort,  1896,  pp.  28. — Contains  the  organization  list  of  the 
station,  brief  reports  by  the  director  and  heads  of  departments  on  the 
work  of  the  year,  and  a  financial  statement  for  the  fiscal  year  ended 
June  30,  1896. 
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The  Nevada  Station  has  accomplished  consideral)l('  useful  work  dur- 
ing the  past  year.  By  securini^-  suitable  land  which  will  he  permanently 
under  its  control  the  station  has  been  put  in  much  better  position  with 
reference  to  the  enlargement  of  its  work,  especially  as  regards  experi- 
ments in  irrigation  and  animal  husbandry. 

NKW  IIAMPSIIIRF.. 

New  Hampshire  College  Agricultural  Experiment  Station,  Durham. 

Dp;PARTMENT  OF  NEW   UAMI'SIIIRH  COLLEUE  OF  ACiKICULTURE  AND  THE  MECHANIC  AKTS. 

The  work  of  the  New  Hampshire  Station  during  the  past  year  has 
been  mainly  along  the  same  lines  as  heretofore,  including  feeding 
experiments  with  pigs  and  horses;  studies  in  soil  improvement  by  till- 
age, fallowing,  rotation,  and  green  manuring,  especially  with  legumi- 
nous crops;  investigations  on  soil  moistui-e;  horticultural  investigations, 
including  tests  of  varieties  of  orchard  and  small  fruits  and  vegetables, 
especially  strawberries  and  potatoes;  ex])eriments  in  ])reeding  nuisk- 
melons;  entomological  investigations,  espe<'ially  on  caterpillars  and 
tests  of  insecticides;  studies  on  the  diseases  of  apples  and  plums,  and 
bacteriological  and  chemical  studies  of  silage  and  fruit  decay  The 
station  has  continued  to  cooperate  with  the  State  Board  of  Agriculture 
in  the  inspection  of  fertilizers  and  the  enforcement  of  laws  relating  to 
oleomargarine. 

The  income  of  the  station  dui'ing  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   $15,000.00 

Fees  for  inspection  service,  including  balance   996.  80 

Total   15, 996.  80 

A  report  of  the  receipts  and  expenditures  for  the  United  States  f  luid 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  pid)lications  of  this  station  receiv(Kl  during  the  past  fiscal  year 
were  Bulletins  53-65. 

BidJct'm  -"jJ,  )>p.  0.  —  TJie  Juinii  Wafer  Siij>j>hj. — This  bulletin  dis- 
cusses in  a  popular  manner  the  character  of  the  natural  water  supply 
in  New  Hampshire,  the  nature  and  causes  of  pollution,  and  the  means 
for  preventing  contamination;  and  gives  analyses  made  at  the  station 
of  numerous  samples  of  well  and  spring  water. 

Bullet!))  BJf,  j>j>.  ^fjg.s.  11.  —  The  Wilder  Fo(><l  <>f  the  Chickadee. — 
The  results  of  a  study  of  the  winter  food  of  the  chickadee,  with  notes 
on  the  abimdance  of  chickadees  in  the  State  and  suggestions  for 
encouraging  their  presence. 

Bulletin  5-').,  pp.  10.,  jig.  1. — Tlie  Feeding  ILd/dii  of  the  Chq>ping 
Sparr<ru\ — A  detailed  record,  covering  one  day,  of  the  number  of 
times  a  pair  of  chipping  sparrows  left  their  nest  and  the  food  which 
they  brought  to  their  young  when  they  returned. 

Bulletl/n.  BG^  2^p.  12,fgs.  6. — Poisonous  Praperties  ei  f  Wild  Cherry 
Leaves. — Results  of  an  investigation  to  determine  the  amount  of  prus- 
sic  acid  in  the  leaves  of  the  wild  red  cherry,  choke  cherry,  and  the 
wild  black  cherr}-. 
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Bulletin.  57^2^P-  '^^•.fiil^-  1^- — Exj^erimmts  vrith  Roots  and  Forage 
Crops. — A  popular  account  of  tests  made  at  the  station  of  a  number  of 
root  and  forage  crops,  with  suggestions  for  their  culture. 

Bulletin  58.,  pp.  10. — The  Cost  o  f  Raising  Calves. — A  record  of  the 
amount  and  cost  of  food  consumed  by  a  number  of  heifer  calves  from 
the  time  they  were  weaned  until  16  months  old,  as  well  as  statistics  of 
the  bi'eed,  ages,  weights,  and  weekly  gains,  with  a  discussion  of  the 
data  and  a  brief  review  of  similar  work  done  at  other  stations. 

Bulletin  59,  pp.  51.,  figs.  16. — Ann  ual  Report,  1898. — Contains  a  finan- 
cial statement  for  the  fiscal  year  ended  June  30,  1898;  a  subject  list 
of  the  publications  issued  by  the  station  since  its  organization;  a  report 
by  the  vice  director;  a  report  by  the  horticulturist  reviewing  the  work 
of  the  j'ear  in  agricidture  and  horticulture,  and  giving  the  results  of 
experiments  in  eradicating  the  oxeye  daisy,  the  application  of  lime  to 
ai:  old  meadow  in  connection  with  commercial  fertilizers,  seeding  grass 
lands  with  and  without  a  nurse  crop,  top  dressing  grass  lands,  sowing 
crimson  clover  in  different  months,  and  compai'ing  Thomas  slag  with 
raw  and  roasted  redondite  as  a  fertilizer;  a  report  by  the  agriculturist 
giving  a  summary  of  the  record  of  the  college  dairy  herd  for  the  year 
ending  October  30,  1898;  a  report  by  the  bacteriologist  describing  in 
a  popular  manner  the  general  characteristics  of  edible  mushrooms; 
notes  by  the  entomologist  on  the  more  important  insects  studied  dur- 
ing the  3"ear,  with  suggestions  as  to  methods  of  control;  and  a  report 
by  the  meteorologist,  giving  a  summary  of  observations  and  reviewing 
the  work  done  in  agricultural  engineering. 

Bulletin  60,  pp.  16,  figs.  7. — Green  Corn  under  Glass. — The  results 
of  a  practical  test  in  forcing  green  corn,  with  notes  on  the  forcing 
house  and  methods  of  treatment  required  for  this  purpose,  and  on  6 
varieties  of  corn  tested. 

Bulletin  61,  pp.  10. — Tlie  Inspection  of  Fertilizers  in  1898. — Analyses 
of  64:  brands  of  fertilizers  inspected  in  cooperation  with  the  State 
board  of  agriculture.  • 

Bulletin  62,  p>p.  8,  figs.  2. — Forcing  Pole  Beans  under  Glass. — An 
account  of  growing  pole  beans  under  glass,  with  notes  on  the  green- 
house requirements,  methods  of  procedure,  and  on  5  varieties  tested. 

Bulletin  63,  pp.  35,  fi^gs.  8,  map  1. — Third  Potato  Report. — Results 
of  tests  of  104  varieties  of  potatoes  carried  on  at  the  station  and  on 
different  farms  throughout  the  State,  with  descriptive  notes  on  24 
varieties. 

Bidletin  6 If.,  pp.  '2Jf,figs.  lit-.- — The  Forest  Tent  Caterpillar. — A  popu- 
lar account  of  the  appearance,  life  history,  habits,  and  natural  enemies 
of  the  forest  tent  caterpillar,  with  a  discussion  of  remedial  measures. 

Bulletin  65,  prp.  8,  figs.  5. — Notes  on  Apple  and  Potato  Diseases. — 
Brief  notes  on  the  blight  and  scab  of  potatoes,  and  the  brown  spot 
and  apple  scab  of  apples  and  pears,  and  the  results  of  experiments  for 
the  prevention  of  these  difl'erent  diseases. 

The  operations  of  the  New  Hampshire  Station  have  been  steadily 
prosecuted  during  the  past  year  and  considerable  useful  work  has  been 
accomplished.  The  station  has  been  especially  active  in  issuing  publica- 
tions. By  this  means  and  through  increased  attention  to  the  farmers' 
institutes  the  station  is  being  brought  into  closer  touch  with  the  farmers 
of  the  State. 
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NKW  JKR8KT. 

New  Jersey  State  and  College  Agricultural  Experiment  Stations,  New 

Brunswick. 

CONNECTEn  WITH  RUTGEK.S  COI.I.ECE. 

Tho  Now  .lorsev  State  and  College  Stations  continue  to  l)e  under  the 
supei'vision  of  the  same  director  and  to  issue  Iheir  pu})lications  in  one 
series.  The  work  of  these  stations  during'  the  past  year  has  l)een  along 
the  same  lines  as  heretofore,  including  analysis  and  inspection  of  fei-- 
tilizers;  chemical  studies  on  soils,  fertilizers,  feeding  stuffs,  dairy  prod- 
ucts, and  cranberries:  investigations  in  dairying  and  dairy  husljandrv; 
Held  experiments;  irrigation  expei'iments,  especially  with  as])aragus, 
blackberries,  raspberries,  currants,  and  goosel)erries;  biological  studies, 
especially  on  milk  and  tuberculosis;  horticultural  and  ]H)tanical  inv(>s- 
tigations,  including  studies  of  plant  diseases  and  their  treatment:  and 
entomological  investigations  with  special  reference  to  the  San  ,Iose 
scale,  periodical  cicada,  strawberry  leaf  roller,  and  asparagus  beetle. 

The  entomologist  of  the  stations  has  inspected  nurseries  of  the  State 
under  State  law.  Irrigation  experiments  are  being  continued  in  coop- 
eration with  this  Department.  A  plant  house  has  been  erected  in 
immediate  connection  with  the  station  lal)oratorv. 

The  income  of  the  stations  during  the  past  fiscal  year  was  as  follows: 

State  Station; 

State  appropriations  (fiscal  year  ending  October  81,  1899)   $15,  OOO.  00 

College  Station: 

United  States  appropriation   li),  OOO.  OO 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  tliis 
Department,  and  has  been  approved. 

The  pu})lications  of  these  stations  received  during  the  past  fiscal  year 
were  Bulletins  12il-i;3(!  and  the  Annual  Report  for  189S. 

Biilh'tln  129^  j>j>.  '20^  pix.  '2. — Tlif  Asj^d'ngns  Eiisf^  Its  Trcai iix  at  (HkI 
Xatui'dl  KuiiuicH.  —  A  brief  sketch  of  the  history  and  distribution  of 
the  asparagus  rust,  description  of  the  disease,  results  of  spraying 
experiments  with  several  fungicides  for  the  prevention  of  rust,  notes 
on  natural  enemies,  and  a  brief  summary  of  the  literature  relating  to 
asparagus  rust  in  the  United  States. 

BuJIt'fm  130, pp-  "'-^1  P^-'^-  ^- — Forage  Crops. — Results  of  cxpei-iments 
in  growing  a  number  of  forage  crops  at  the  station  for  three  years,  a 
statement  of  the  fertilizers  applied  to  the  different  crops,  tal»ulated 
data  concerning  the  cost  and  amount  of  digestible  food  in  the  viirious 
crops,  a  report  on  a  test  of  two  soiling-crop  rotations,  and  the  details 
and  results  of  a  feeding  experiment  with  four  cows,  comparing  rations 
consisting  of  forage  alone  and  forage  and  grain. 

Bulh-t'm  131.1  pp.  1]^.. — Feeds  Rich  In  l^rotdn. — The  Advantage  of  a 
(ruarardeed  Coiiiposdion. — A  discussion  of  the  composition  and  adul- 
teration of  feeding  stuffs  and  of  the  importance  of  a  guaranteed  com- 
position; a  sumnnuT  of  analyses  of  a  niunber  of  samples  of  cotton-seed 
meal,  linseed  meal,  and  gluten  feeds  obtained  from  different  sections 
of  the  State,  and  of  similar  work  in  Maine  and  Massachusetts,  and  a 
discussion  of  the  cost  of  protein  in  the  feeding  stuff's. 

Bidlethi  132,  pp.  61. — Atudyses  and  V<du(dions  of  FertiUztri^x. — This 
bulletin  gives  trade  values  of  fertilizing  constituents  in  1898,  and  the 
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results  of  examinations  of  the  standard  commercial  materials  supplying 
them  as  well  as  of  home  mixtures,  factory-mixed  fertilizers,  and  mis- 
cellaneous fertilizing  materials. 

Btdletin  133^  pjj.  15,  'pls.  2. — Peach  Growing  in  Neio  Jersey. — A 
report  of  the  present  status  of  the  peach  industry  in  New  Jersey,  based 
upon  data  obtained  in  the  fruit  census  of  1895.  The  subject-matter  is 
discussed  under  the  following  heads:  Soils  for  peaches,  injury  to  buds, 
the  purchase  and  setting  of  trees,  varieties,  cultivation  and  manuring, 
pruning  and  thinning,  life  of  an  orchard,  insects  and  diseases,  picking 
and  marketing,  3delds,  expenses  and  returns. 

Bulletin  13If.,  pp.  jpls.  2. — Ferriientation  and  Germ  Life. — This 
treats  popularly  of  ferments  and  fermentation,  morphology  and  dis- 
tribution of  various  organisms  causing  fermentation,  and  methods  of 
controlling  fermentation. 

B%iMetinl35.,pp.  28.,  figs.  10.— The  Poisonous  Plants  of  New  Jersey . — 
Descriptive  lists  of  plants  poisonous  to  man  and  animals  when  eaten 
and  of  those  poisonous  by  contact. 

Bulletin  136.,  jip.  31. — Field  Experiment's  vnth  Nitrogerioxis  Ferti- 
lizers.— A  detailed  account  of  cooperative  fertilizer  experiments  made 
with  beets,  tomatoes,  mi.iskmelons,  potatoes,  sweet  potatoes,  and  for- 
age crops  to  determine  the  relative  value  of  nitrogen  as  applied  in  the 
form  of  nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood. 

Annual  Report.,  1898.,  pp.  pis.  30.,  figs.  7,  maps  2. — This  contains 
the  report  of  the  treasurer  for  the  year;  report  of  the  director,  review- 
ing the  work  of  the  different  departments;  a  reprint  of  Bulletin  132 
of  the  stations  with  the  addition  of  statistics  of  the  fertilizer  trade 
in  the  State,  the  market  price  of  fertilizers,  text  of  the  fertilizer  law, 
and  list  of  inspectors  and  manufacturers  whose  goods  were  inspected 
during  1898;  results  of  tests  of  the  pepsin  and  permanganate  methods, 
and  of  vegetation  experiments  on  the  determination  of  the  availability 
of  organic  nitrogen  in  fertilizers;  original  and  compiled  analyses  oi^ 
fodders  and  feeding  stuffs,  with  a  partial  reprint  of  Bulletin  131  of  the 
State;  mechanical  and  chemical  analyses  of  soils  from  bogs  producing 
healthy  and  unhealthy  cranberries,  and  chemical  analyses  of  healthy 
berries  and  healthy  and  unhealthy  vines;  experiments  with  asparagus, 
blackberries,  raspberries,  currants,  and  gooseberries  arranged  to  study 
the  effect  of  irrigation,  the  value  of  various  fertilizers  with  and  with- 
out irrigation,  and  the  influence  of  different  methods  of  treatment  upon 
earliness;  results  of  fertilizer,  culture,  and  variety  tests  with  straw- 
berries; a  summai'y  of  various  experiments  carried  on  over  3  years 
with  pears,  beans,  sweet  corn,  lima  beans,  and  tomatoes  to  test  varie- 
ties, methods  of  culture,  effect  of  fertilizers,  etc.;  reprint  of  Bulletin 
133  of  the  station  on  peach  growing  in  New  Jersey ;  an  account  of  dairy 
work  during  the  .year,  including  the  growing  of  various  soiling  crops; 
a  study  of  the  character  of  the  refuse  from  the  feeding  of  cornstalks; 
experiments  upon  the  relative  value  of  whole  and  ground  corn;  data 
on  the  cost  of  milk  production,  and  a  record  of  the  dair}^  herd;  obser- 
vations with  reference  to  abortion  and  tuberculosis  in  the  college  herd, 
including  temperature  record  of  tuberculin  tests;  descriptions  of  sev- 
eral new  methods  and  pieces  of  apparatus  useful  in  bacteriological 
research;  reprint  with  additional  matter  of  Bulletin  134  of  the  station; 
detailed  results  of  extended  experiments  with  fungicides  on  various 
field,  garden,  and  orchard  crops  and  ornamental  plants;  a  study  of  the 
growth  of  weeds  on  a  plat  of  beets  receiving  no  cultivation ;  results  of 
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experiments  in  .shuding  plants;  notes  upon  pea  and  l)ean  tubereles;  a 
discussion  of  the  causes  of  premature  ripening  of  peaches;  ol)serva- 
tions  on  the  rehitions  of  f  ung-i  to  weather;  and  an  extended  account  of 
entomological  work  during  the  year  with  a  large  number  of  miscella- 
neous insects. 

The  New  .Jersey  Stations  continue  to  perform  a  large  amount  of 
important  and  useful  work.  Through  numerous  publications  and 
attendance  of  station  othcers  at  farmers'  institutes,  togetliei  with  an 
extensive  correspondence,  these  stations  keep  in  close  touch  with  the 
farmers  of  the  State. 

]S:EW  MEXICO. 
Agricultural  Experiment  Station  of  New  Mexico,  Mesilla  Park. 

'     i     iri'MENT  OF  XEW   MEXICO,    tOI,LE(iE  <)K   ACi RKU LTURE   AND   MhXHAXIC  AIM'S. 

I'hc  work  of  the  New  M'^xico  Station  during  the  past  year  has  been 
chiefly  along  the  same  lines  as  heretofore,  including  chemical  studies, 
especially  on  sugar  beets;  held  experiments  with  sugar  beets,  corn, 
grasses,  and  forage  crops;  horticultural  experiments  with  orchard 
fruits  and  vegetal)les;  investigations  in  irrigation  and  soil  moisture; 
entomological  investigations,  especialh^  on  scale  insects;  and  studies  in 
systematic  and  physiological  botany.  Considerable  attention  has  been 
given  to  the  experiments  with  sugar  beets  in  ditferent  parts  of  the 
Territory,  the  results  of  which  have  been  quite  favorable.  The  equip- 
ment of  the  new  lal)oratory  building  for  work  along  chemical  and 
biological  lines  has  materially  increased  the  facilities  of  the  station. 
Work  on  sugar  beets,  soil  moisture,  irrigation,  and  forestry  has  been 
carried  on  in  cooperation  with  this  Department. 

Field  experiments  ha\'e  bei'u  continued  at  the  substations  at  Las 
Vegas,  Roswell,  and  AztiM-,  with  aid  of  Territorial  funds.  The  agri- 
culturist and  horticidturist  died  and  his  successor  was  appoint(Hl  dur- 
ing the  year.  This  led  to  the  reorganization  of  the  work  of  this 
department.  Special  investigations  on  irrigation,  cultural  methods, 
and  soil  moisture  were  undertaken,  in  connection  with  which  corn  was 
the  principal  crop  grown.  At  the  close  of  the  year  the  president  of 
the  college  and  director  of  the  station  was  changed  and  the  position  of 
biogeographer  was  abolished.  The  former  ])()tanist  of  the  station  was 
reappointed  to  that  position,  conunencing  with  the  current  fiscal  year. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appnipriation   $15,  000.  00 

Farm  products   2-19.  45 

Mi-scellaneous   300. 32 


Total   15,549.77 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fluid  has  l)een  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  2B  and  27  and  the  Annual  Reports  for  1897  and  1898. 

Bulletin  26,  pp.  43,  plx.  J^.—Ntnr  Me,i'ko  Sugar  Beet's,  1897.— K 
report  of  experiments  with  sugar  beets  carried  on  at  the  station  and 
in  li  counties  of  the  Territory,  including  analyses  of  a  large  uum- 
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ber  of  samples;  results  of  a  study  of  the  sugar  content  of  beets  as 
affected  by  time  of  harvesting,  size  of  beets,  and  dr^n ng  for  dift'erent 
periods;  notes  on  plant  food  removed  by  beets;  directions  for  the  cul- 
tivation of  the  crop,  and  statistics  concerning  the  sugar  industiy. 

Bulletin  27,  pp.  18.— Report  on  Plums. — General  directions  for 
plum  culture,  including  selection  of  soil  and  stocks,  planting,  cultiva- 
tion, irrigation,  pruning,  etc. ;  descriptive  notes  on  varieties  that  have 
fruited  at  the  station,  with  dates  of  blooming  for  4  seasons;  and  an 
appendix  containing  notes  on  the  cross  fertilization  of  plums  by  wild 
bees  and  on  3  insects  infesting  the  wild  cherry. 

Annual  Reports.^  1897  and  1898,  p]).  28. — The  staff,  publications, 
lines  of  work,  and  expenditures  of  the  station  for  each  year  are  given 
in  the  reports  of  the  director,  treasurer,  and  heads  of  departments. 

The  work  of  the  New  Mexico  Station  was  actively  pursued  during 
the  past  year  along  useful  lines.  For  the  past  two  years  there  has  been 
considerable  reorganization  of  the  affairs  of  this  station,  due  in  part  to 
uncontrollable  causes,  l>ut  chiefly  arising  from  the  lack  of  a  firm  and 
consistent  policy  in  the  management  of  the  station.  Recent  changes 
in  the  governing  fjoard  have  made  it  more  representative  of  the  Terri- 
tory as  a  whole,  and  it  is  hoped  that  hereafter  the  affairs  of  this  station 
will  be  conducted  on  a  broader  and  more  substantial  basis.  The  Terri- 
torial legislature  has  made  an  appropriation  of  $:2,000  for  the  main- 
tenance of  the  substations  during  the  current  3''ear.  This  is  a  move  in 
the  right  direction,  and  it  is  hoped  that  the  national  fund  will  notagain 
be  burdened  with  expenses  for  these  substations.  The  general  super- 
vision of  the  substations  has  been  put  in  the  hands  of  expert  officers 
of  the  station.  The  station  is  making  an  efl'ort  to  get  into  closer  touch 
with  the  agricultural  population  of  the  Territory  by  issuing  press  bul- 
letins. In  respect  to  equipment  and  in  other  ways  the  station  is  in  a 
better  position  than  ever  before  to  do  effective  work. 

NEAY  YORK. 
New  York  Agricultural  Experiment  Station,  Geneva. 

The  work  of  the  New  York  State  Station  during  the  past  year  has 
been  mainly  along  the  same  lines  as  heretofore,  including  a  stiidy  of 
the  source  of  milk  fat;  feeding  and  digestion  experiments  with  com- 
mercial feeding  stuff's;  investigation  of  the  foraging  power  of  different 
plants  for  phosphoric  acid;  a  study  of  the  substitution  of  potash  for 
soda  as  a  fertilizer  ingredient;  fertilizer  experiments  with  potatoes  and 
onions;  comparison  of  barnyard  manure  and  commercial  fertilizers  on 
oats;  study  of  progressive  changes  in  the  composition  of  cider  from 
different  sources;  forcing-house  experiments  upon  the  influence  of 
plant  food  on  the  quality  and  yield  of  strawberries;  analyses  of  sugar 
beets;  investigations  in  dairying,  including  methods  for  the  determi- 
nation of  casein  and  albumen  in  milk,  the  influence  in  curing  cheese 
at  different  temperatures  upon  changes  in  composition,  chemical 
changes  in  milk  j)roduced  by  the  action  of  enzyms,  comparison  of 
chloroform  and  ether  with  reference  to  germicidal  action  in  milk, 
ripening  process,  in  cheese  excluded  from  air,  inffuence  of  fat  contenc 
of  milk  on  yield  and  ripening  of  cheese,  influence  of  moisture  on 
ripening  of  cheese,  chemical  studv  of  the  proteids  of  cheese,  different 
methods  of  handling  and  different  temperatures  for  curing  with  ref- 
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ciVMce  to  the  yield  and  runiineiriul  ([uulitv  of  i-ht'esr;  lujrticultunil 
iiivostigutioii.s,  including-  studies  upon  tlie  st'lt'-t\>rtility  of  grapes,  t'xpcr- 
inientb  in  the  irrigation  of  stra\v})erries,  comparison  of  different  solu- 
tions as  preservatives  of  lal)oratorv  specimens  of  fruit,  comparison  of 
diti'erent  stocks  for  plum  orchards,  experiments  in  breeding  fruits  and 
tomatoes,  the  culture  of  radishes  in  the  forcing  house,  the  growing  of 
lettuce  on  diti'erent  soils  and  with  dilierent  fertilizers,  experiments  on 
the  efl'ect  of  thinning  upon  apples,  apricots,  peaches,  and  plums,  vari- 
ety tests  of  fruits  and  tomatoes;  investigations  on  diseases  of  plants, 
including  gooseberry  mildew,  apple  canker,  peach-leaf  curl,  black  rot 
of  cal)))age  and  caulitiower,  stem  rot  and  other  diseases  of  carnations, 
onion  smut,  and  asparagus  rust;  a  survey  of  the  fruit  diseases  of  the 
Hudson  River  Valle}"  l)acteriological  investigations  of  rusty  spot  and 
sweet  tiavor  of  cheese,  the  l)acterial  flora  of  cheese,  and  the  pasteuriza- 
tion of  cream  for  butter  making;  feeding  and  breeding  ex])eriments 
with  poultry;  entomologit-al  in vestigations,  especially  on  the  ap[)le-tree 
and  forest  tent  catei'pillars  and  San  Jose  scale.  A  very  large  amount 
of  work  was  done  in  the  analysis  aiid  insptvtion  of  commei-cial  fer- 
tilizers. 

The  income  of  the  station  during  the  past  liscal  year  was  as  follows: 


United  States  appropriation   $1 ,  500.  00 

State  appropriation  ■   96,  865.  45 

Farm  productn   2, 105.  20 


Total   -   11)0,470.65 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  ))rescribed 
by  this  Department,  and  has  been  approved. 

The  ])ublications  of  this  station  received  during  tlie  ])ast  fiscal  year 
were  Bulletins  1^1  Appendix  and  l-ti-loS,  and  the  Animal  Report 
for  1«!>7. 

Bulletin,  121  Appendix^  pp.  <V,  jfi(js.  2.— Spray  Pumps  and  Spray- 
ing.— This  Inxlletin  serves  as  a  supplement  to  Bulletin  121  of  the  sta- 
stion.  It  gives  a  description  of  the  Kerowater  machine  for  making  a 
mechanical  mixture  of  kerosene  and  water,  and  notes  on  the  prepara- 
tion and  relative  value  of  the  copper  suli)hate  solution,  Paris  green 
dissolved  in  annnonia,  London  i)urple,  green  arsenite,  arsenite  of  lime, 
and  the  kerosene  and  Avater  mechanical  mixture. 

PuUetin  l,!fJf..,  j^p.  pl^.  6  {Poptdar  edition.,  ]>jk  <S',  ph.  2). — A 
Spray l/tf/  Mixture  for  CauUfloioer  and  Cahhage  lfy>/v;/.s-. — Directions 
for  the  preparation  of  a  resin-lime  mixture  for  the  prevention  of 
injury  caused  by  the  inn)orted  cabl)age  Avorm  (Plerh  rapxt})  and  the 
caljljage  looper  {Phma  i/ra-sslcai);  detailed  results  of  a  large  munl)erof 
tests  of  the  insecticide,  with  notes  on  th(5  cost  of  s])raying;  an  acccnmt 
of  the  appearance,  life  history,  and  habits  of  these  insects;  and  detailed 
recommendations  for  the  application  of  tlie  mixture. 

Bulletin  IJ^O.,  pp.  101. — Rcjiort  of  Anal ys<x  <if  Conunerelal  Fertil- 
izers for  the  Sj)i'ln(j  of  1808. — Tiiis  l)iilletin  contains  notes  on  the  valu- 
ation of  fertilizers,  suggestions  regarding  purchase  of  fertilizing  ma- 
terials, a  list  of  manufacturers  compl3'ing  with  the  requirements  of 
the  State  fertilizer  law,  an  explanation  of  terms  used  iil  stating  results 
of  analyses,  and  taljulated  analyses  of  1,183  samples  of  conmiercial 
fertilizers,  representing  T8i»  different  l)rands  collected  by  the  station 
during  the  spring  of  18^8. 
H.  Doc.  500  5 
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Bulletin  1J^6^  j>p.  :29^  ph.  J-f,  {Popular  edition^  pp.  j^Zs.  'B). — Some 
Experiments  in  Foi'chuj  1  lend  Lettuce. — Results  or  tests  of  various  soils 
and  fertilizers  for  forcing-  head  lettuce  carried  on  during  three  winters, 
with  a  description  of  the  forcing  house  and  a  detailed  account  of  the 
general  treatment  of  the  crop. 

Bulletin  llf.7 ^  jjp).  18  {Popular  edition.,  pp.  If). —  Variety  Tests  of 
Stra/ioherries.,  Paspherries^  and  B/aeHerries. — A  report  on  the  relative 
time  of  maturity  and  productiveness  of  40  varieties  of  strawberries, 
22  of  black  raspberries,  26  of  red  raspberries,  and  2-1:  of  blackberries. 
Descriptive  notes  are  gi^^en  on  the  strawberries  and  mention  is  made 
of  testing  the  Loganberry  and  strawberry-raspberry  at  the  station. 

Bulletin  UfB,  p)P-  — Report  of  Analyses  of  Commercial  Fertilizers 
for  the  Fall  of  1898. — The  results  of  analyses  of  162  different  brands 
of  fertilizers  are  reported  and  the  composition  and  quality  of  the  dif- 
ferent fertilizers  offered  for  sale  in  the  State  during  the  3"ear  1898  are 
discvissed. 

Bull)  tin  11^9., pjp.  20  {Ppular  edition.,  j)})-  7). — The  Fconomy  of  Using 
Animal  Food,  in  Poultry  Feeding. — A  detailed  report  of  tests  with 
chickens,  pullets,  cockerels,  and  young  ducks,  made  to  compare  rations 
in  which  protein  was  derived  from  animal  and  from  vegetable  sources. 

Bulletin  150.,  pjp).  17,  pis.  7  {Popular  edition.,  p>p.  6.,  pis.  2.,  figs.  2). — 
The  Paspherry  Satrfiy  and  Preliminary  Notes  on,  tlie  Grapevine  Flea- 
heetle. — Description  and  life  history  of  Monophadnus  rxihi.,  with  gen- 
eral biological  and  economic  notes,  methods  of  combating,  and  a 
bil)liography  of  the  subject;  and  descriptive  and  life-histor}-  notes  on 
Ilaltird  iliii'lyhu.,  with  suggestions  as  to  remedies. 

Bulletin  lol,  p>p).  ll.,  2)ls.  2.,  figs.  Jf  {Popular  edition., pjp.  J/). — Expjeri- 
ments  in  Pinging  Grapevines. — A  statement  of  the  principles  of  sap 
movement  concerned  in  ringing  and  their  application  to  practice  and 
the  results  of  experiments  carried  on  for  two  seasons  in  two  vine^'ards 
to  test  the  process  and  its  moditications. 

Bulletin  152.,  pp.  25.,  pis.  3  {Popular  edition.,  pp.  8,  figs.  3). — Two 
Destructive  Orchard  Insects. — The  apple-tree  tent  caterpillar  is  described 
at  length,  and  notes  are  given  on  its  history  and  present  distribution, 
food  plants,  natural  checks,  etc.,  and  on  preventive  and  remedial 
measures.  A  list  of  the  more  important  publications  concerning  the 
tent  caterpillar  and  notes  on  two  other  tent  caterpillars  ( Clisiocampa 
disstria  and  Hyphantria  cunen)  are  also  given.  Sprajdng  experiments 
with  Paris  green,  arsenite  of  lime,  and  green  arsenite  against  the  spring 
cankerworm  are  reported. 

Bulletin  153,  pp.  30,  dgms.  Jf. — Director'' s  Report  for  1898. — This 
includes  brief  notes  on  the  personnel  of  the  station;  descriptions  of 
the  new  biological  and  dairy  building  and  the  new  poultry  house,  and 
notes  on  other  building  improvements;  a  discussion  of  the  relation  of 
the  station  staff  to  farmers'  institute  work;  a  review  of  the  work  of 
the  departments  of  chemistry,  horticulture,  botany,  entomology,  and 
animal  industry  for  the  5'ear;  and  a  subject  list  of  Bulletins  143-157 
of  the  station. 

Bulletin  15Jf.,pp.  11  {Pop^dar  edition,  p>p-  —  Commercial  Fertilizers 
for  Potcdoes  11. — Results  for  1898  are  given  of  experiments  testing 
varying  amounts  of  commercial  fertilizers  and  different  mixtures  of 
fertilizing  materials  for  potatoes.  The  experiments  were  conducted 
on  four  farms  in  different  sections  of  Long  Island,  in  continuation  of 
similar  work  done  in  1897. 
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Bulletin  loo^pj).  '27  {Pupitln r  I'd'dion,  pj>.  8). — Siuj(U'-l>wt  LrveHtiga- 
tiom  in  1898. — Result.s  of  culture  iiud  fortilizer  experiiiient.s  with 
sugar  beets,  carried  on  in  cooperation  with  IT  farmers  in  1(»  diti'crcnt 
counties  of  the  State;  analyses  of  343  samples  from  33  comities;  and 
results  of  special  investio-utions  made  at  the  station  relative  to  the 
effect  of  different  m(>thods  of  culture  and  the  use  of  different  amounts 
of  commercial  fertilizers  and  staljle  manure  upon  the  3neld  and  ([ualit}' 
of  sugar  beets. 

Bulletin,  156, 2^P-  '^1-,  pl^-  5  {Po2nilar  edition.,  pp.  8,  pl.^.  2). — Spray- 
ing CticumlxTS  in  the  Seasmi  of 1898. — An  account  of  cooperative  experi- 
ments in  spraying  late  cucuni]»ers  with  Bordeaux  mixture  conducted 
in  f(mr  localities  on  Long  Island  during  istts.  This  is  in  contiiuiation 
of  previous  work  which  is  reviewed  in  this  bulh^tin. 

Bulletin  157.,  pp.  Jf5,  pds.  5,f  g.s'.  3  {Popular  edition,  pp.  8,  pi .  l.jiijx. 
I). — Self-fertility  of  tin'  Grape. — A  full  report  on  investigations  con- 
cerning the  self-fertility  of  grapes,  partial  accounts  of  which  have  pre- 
\  iously  been  published.  The  work  was  begun  in  1892,  and  has  included 
tests  of  16!i  varieties.  The  methods  of  investigation  are  described  and 
the  results  are  recorded  in  detail  and  discussed. 

Bulletin  158,  j))).  S2,plfi.  2  {Popular  edltlejn  , p>j>.  6..  j/l.  1).  —  V(nnh<din(/ 
tlie  Strljtrd  Brctle  on  CueuinherH. — Original  oljservations  on  the  life 
history  and  habits  of  the  insect  are  given  in  an  extended  account 
including  its  history,  food  plants,  appearance,  parasites,  remedial  and 
preventive  measures,  and  the  results  of  spraying  experiments. 

Annual  Report  1897 ,  pp.  661,  pis.  52. — ^This  contains  the  report  of 
the  treasurer  for  the  year  ended  September  30,  1897,  a  meteorologi- 
cal record  for  the  year,  and  reprints  of  Bulletins  117-119,  121,  123- 
142  of  the  station. 

The  New  York  State  Station  has  enjoyed  a  prosperous  year.  Its 
operations  continue  to  1>e  extensive  and  important,  affecting  large  and 
varied  agricultural  and  horticultural  interests.  Especial  effort  is  being 
made  to  strengthen  and  develop  the  scientiffc  basis  of  its  work.  At 
the  same  time  much  attention  is  being  given  to  more  practit-al  experi- 
ments and  to  bringing  the  results  of  the  station's  work  l^efore  the 
farmers  of  the  State  in  an  attractive  and  useful  form. 

Cornell  University  Agricultural  Experiment  Station,  Ithaca. 

DEPARTMENT  OF  COKNELL   I  NIVERSITV. 

The  work  of  the  New  York  Cornell  Station  during  the  past  year  has 
included  chemical  analyses  of  sugar  beets,  feeding  stuff's,  soils,  insec- 
ticides, etc. ;  studies  of  methods  of  analysis  of  new  insecticides;  botan- 
ical investigations  on  diseases  of  trees,  sugar  beets,  and  peaches 
(especiall}^  leaf  curl),  and  on  edible  and  poisonous  mushrooms;  ento- 
mological investigations,  especially  the  grapevine  flea-beetle,  tent 
caterpillars,  cankerworms,  and  peach  borer;  culture,  fertilizer,  and 
variety  experiments  with  potatoes,  sugar  beets,  beans,  clovers,  and 
other  forage  plants;  horticultural  investigations,  especially  with 
Japanese  plums,  strawberries,  and  celery,  the  forcing  of  fruits  under 
glass,  pollination  and  self-sterility  in  orchards;  variety  and  other 
studies  of  geraniums;  experiments  in  controlling  the  San  Jose  scale 
and  in  testing  new  insecticides  and  fungicides;  investigations  in  dairy 
bacteriolog}' ;  and  studies  on  ""dilution"  in  raising  cream. 
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The  special  State  appropriation  for  university  extension  and  instruc- 
tion in  agriculture  and  for  cooperative  experiments  with  farmers  in 
different  parts  of  the  State  has  been  increased  to  $35,000,  and  a  large 
amount  of  work  in  these  lines  has  been  done  during  the  past  year  by 
the  college  and  station.  The  effort  to  introduce  nature  stud}^  into  the 
common  schools  has  been  increasingly  successful,  and  this  movement 
has  spread  into  other  States  and  is  attracting  widespread  attention. 
Cooperative  experiments  with  sugar  beets,  fertilizers,  and  potatoes 
have  been  cai'ried  on  in  different  parts  of  the  State,  in  which  hundreds 
of  farmers  have  engaged.  The  work  with  sugar  beets  has  been  done 
in  cooperation  with  this  Department. 

The  income  of  the  station  during  the  past  tiscal  year  was  as  follows: 

United  States  approjiriation   $]3,  500.  00 

State  appropriation  '   18,  000.  00 

Farm  products   627.  32 

Total     32, 127.  .32 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  148-167  and  the  Annual  Report  fo]'  1898. 

Bulletin  l.!f8^  j>l^-  fiiJ^-  ^0. — The  Quince  Carculio. — This  is  a 
detailed  account  of  the  history,  distribution,  food,  life  history,  habits, 
appearance,  and  natural  enemies  of  the  quince  curcidio  and  embodies 
the  results  of  o])servations  and  experiments  extending  over  two  years. 
Methods  of  combating  the  insect  are  discussed  and  a  brief  bibliogra- 
phy is  appended. 

BuUetin  1J^9^  pp.  3. — Some  Sprayivg  Mixtures. — A  report  on  the 
chemical  composition  of  several  samples  of  Paris  green,  English  pur- 
ple, Paris  purple,  laurel  green,  and  Bug  Death. 

Bulletin  loO.,  pp.  30^  pU.  ^,  fixjs.  3. — Tuberculosis  in  Cattle  and  its 
Control. — A  general  discussion  sunmiarizing  the  present  knowledge  of 
the  subject.  The  eradication  of  tuberculosis  from  •  two  herds  without 
the  use  of  tubercidin  is  reported  in  detail.  The  need  of  State  legisla- 
tion on  the  subject  is  pointed  out. 

Bulletin  151.,  pp.  13^  fig.  1.  —  Gravity  or  Dilution  Separators. — Vari- 
ous cans  used  in  cream  raising  by  dilution  are  described  and  the  claims 
of  the  manufacturers  given.  The  merits  of  the  different  cans  are  dis- 
cussed in  connection  with  the  results  of  practical  tests  made  at  the 
station  and  at  a  lutmber  of  farms. 

Bulletin  152.,  pp.  56. — Studies  in  Milk  Secretion.,  Drawn  f  rom.  Offi- 
cially Authenticated  Tests  of  Holstein-Friesian  Cows. — Full  data  are 
given  for  210  separate  seven-day  tests  of  163  registered  Holstein  cows, 
representing  eight  different  herds,  made  at  different  times  since  1891: 
under  the  supervision  of  authorized  representatives  of  the  station. 
The  restdts  are  grouped  according  to  the  age  of  the  cows  and  discussed 
from  various  standpoints. 

•  Bulletin  153.,  p>p.  19^  fi.g.  1. — Impressions  of  Our  Fruit-growing 
Industries. — The  bidletin  gives  a  summary  of  five  j^ears'  study  of  the 
actual  experiences  of  fruit  raisers  in  New  York  to  determine  the 

^This  is  approximately  the  amount  of  the  State  appropriation  of  $35,000  for  uni- 
versity extension  work  which  has  been  expended  for  experimental  purposes. 
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underlying'  reasons  for  some  oT  the  siu-resscs  and  failures  in  fruit 
growinij".  The  advantaji'e  of  sod  and  ch'an  cultivation,  causes  of  bar- 
renness of  orchards,  value  of  sprayinj^',  and  other  topics,  are  dis<'ussed, 
and  two  experiments  in  fertilizino-  orchards  are  reported  in  detail. 

Bulletin  l-5If.^  pp.  W. — Tables  for  Computing  Riitionx  for  Fdnii  Aiii- 
iiiuls. — Terms  used  in  discussinif  the  composition  of  feeding-  stufi's  and 
mixing  of  rations  ai'e  defined,  feeding  standards  are  quoted,  and  a 
table  is  given  showing  the  amount  of  digestit)le  dry  matter  and  digesti- 
ble luitricnts  in  a  nund)er  of  common  feeding  stutl's,  in  (|uantiti(\s 
ranging  from  one  pound  to  a  number  of  pounds. 

Bulletin  16-')^j)j>.  13^  f  (ix.  S. — Second  Rej>ort  on  tlw  Su/i  -.^ose  Scale.  — 
Results  of  tests  of  whale-oil  soap,  pure  kerosene  and  kerosene  diluted 
with  various  amounts  of  water,  (juassaine,  and  West's  insecticide  for 
th(^  destruction  of  the  San  Jose  scale,  with  observations  on  the  effect  of 
these  insecticides  upon  the  foliage  of  the  plants,  esp(>cially  the  (>ffect  of 
kerosene  on  peach  and  ai)ple  trees. 

Bulletin  156.,  pp.  10.  —  Tliird  Rejiort  on  Potato  Culture.  Details 
and  residts  for  181t8  of  culture  and  variety  tests  with  potatoes  und 
directions  for  making  Bordeaux  mixtuiv. 

Bulletin  157.,  J>j>.  25,f<ix.  19.  -The  (rrapevine  Flea-heetle. — A  descrip- 
of  the  insect  in  its  various  stag(>s,  with  notes  on  its  history,  disti'il)u- 
tion,  food  plants,  habits,  and  natural  enemies,  a  discussion  of  methods 
of  control,  and  an  extensive  bibliography. 

Bulletin  158^  2>p.  17.,  pi.  1. — All  Inquiry  Concern  ing  the  Source  of 
(iuK  and  Taiid-produci ng  Bacteria,  in  (^}ieei<e  Curd. — A  repoi't  on  an 
investigation  of  the  specific  cause  of  the  production  of  gassy  and  tainted 
curd  m  a  cheese  factory,  a  teclmical  description  of  the  bacillus  deter- 
mined as  causing  tht^  trouble,  a  preliminary  account  of  bacteriological 
examination  of  the  udders  of  a  number  of  freshly-slaughtered  milch 
cows  to  gain  information  relative  to  bacterial  invasion  of  the  mam- 
mary gland,  and  the  results  of  two  experiments  madc^  to  test  the  power 
of  bacteria  to  pass  from  the  intestines  to  the  udder. 

Bulletin  l')0^  pp.  '28. — An  Kfort  to  Help  the  Farmers. — ,\  summary 
of  the  State  extension  work  in  agriculture  in  the  different  lines  since 
its  commencement  in  ISi>4. 

Rulletin  100.,  pj>.  '20,  fgx.  17.  —  Ilintx  on  Rural  School  Cround.^!. — 
Notes  on  the  ornamentation  of  school  grounds,  including  suggestions 
for  starting  a  reform  and  directions  for  making  various  improvements. 

Bidletin  161,  pp.  3?i,  f  gs.  11. — Anmi<d  Floirer><. — General  remarks 
on  the  use  of  flowers  in  improving  home  grounds,  and  a  table  giving 
dates  of  ffrsi  bloom,  full  bloom,  last  bloom,  height,  color,  ancl  other 
data  concerning  4r)!>  Howei'ing  annuals  grown  at  the  university  under 
usual  conditions  of  cidture. 

Bidletin  162,  pp.  10. —  The  Period  (f  (rentation  in  ^  W^m.— A  report 
on  llt4  observations  on  the  period  of  gestation  of  a  single  herd  of  cows 
and  its  descendants  during  a  period  of  about  ten  years. 

Bulletin  163,  2>p.  27,fgn.  15.  —  Three  Important  Fungux  I>ixe<o<ei<  (f 
the  Sugar  Beet. — llesidts  of  laboratory  and  lield  investigations  concern- 
ing the  nature  and  treatment  of  root  rot,  leaf  spot,  and  scat)  of  beets. 
The  diff  erent  diseases  are  descrilied  in  detail  and  remedies  given.  The 
l)ulletin  concludes  with  a  list  of  references  to  literature  of  beet  diseases. 

Bulletin  161i,pp.  20,figK.  9. —Peach-leaf  Curl  and  Notes  on.  the  Shot- 
hole  Fff'ect  (f  PeacJies  a  nil  Plui/ts. — The  appearance  of  the  peach-leaf 
curl,  life  history  of  the  fungus  {Froascun  deforman.^),  conditions  affect- 
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ing  the  abundance  of  the  disease,  and  remedies  are  discussed  at  some 
length;  spra3nng  experiments  with  various  fungicides  are  reported; 
and  notes  are  given  on  injuries  to  the  foliage  of  peaches  and  plums 
due  to  spraving  and  other  causes  and  giving  the  leaves  a  shot-hole 
effect, 

Bulletin  165^ pp.  18^ pi.  1. — Ropiness  in  3filkand  Cream. — A  review 
of  the  literature  of  the  subject,  an  account  of  an  investigation  of  the 
trouble  in  two  dairies,  and  a  technical  description  of  BaciUm  lacth 
viscosus  found  to  be  the  cause  of  ropiness. 

Bulletin  166.,  2)2^ ■  51^  pis.  3.,  figs.  2. —Sugar  Beet  In  vestigations  for 
1898. — This  bulletin  reports  observations  and  conclusions  based  upon 
a  study  of  field  conditions  in  growing  sugar  beets  in  cooperative 
experiments  carried  on  in  15  counties  of  the  State;  results  obtained 
in  tillage,  thinning,  subsoiling,  and  fertilizer  experiments  and  variety 
tests  at  the  station;  and  the  results  of  anal^^ses  of  496  samples  of  sugar 
beets  grown  in  the  15  counties. 

Bulletin  167.,  p)p.  16^  figs.  7. — The  Construction  of  a  Stave  Silo. — A 
detailed  explanation  of  the  construction  of  a  stave  silo,  based  largely 
upon  experience  with  such  a  silo  built  at  the  station  in  1898. 

Anmial  Report  1898.,  prp.  Jj,7'2.,figs.  162^  maps  J/,. — The  report  proper 
consists  of  a  review  of  the  work  of  the  station  by  the  director  and 
heads  of  departments  for  the  year.  Appendix  I  is  made  up  of  reprints 
of  Bulletins  138-14:9  of  the  station.  Appendix  II  gives  a  detailed 
financial  statement  for  the  fiscal  year  ended  June  30,  1898.  Appen- 
dix III  consists  of  repi'ints  of  Teacher's  Leaflets  on  Nature  Study,  8-11. 

The  work  of  the  New  York  Cornell  Station  continues  to  be  actively 
and  successfully  prosecuted.  Through  the  liberality  of  the  State  it  is 
effectively?  bringing  its  work  home  to  the  farmers,  and  in  connection 
with  the  college  of  agriculture  is  awakening  great  interest  in  the  bet- 
ter education  of  the  farmer  and  the  utilization  in  a  practical  way  of 
the  results  of  the  experiment  station  work. 

ISTORTH  CAROI^IlSrA. 

North.  Carolina  Agricultural  Experiment  Station,  Raleig-li. 

DEPARTMENT  OF  NORTH  CAROLINA   COLLEGE  OF   A«RICULTUKE  AND   MECHANIC  ARTS. 

The  work  of  the  North  Carolina  Station  during  the  past  year  has 
been  in  the  same  lines  as  heretofore,  including  fertilizer  analysis  and 
inspection;  feeding  experiments  with  milch  cows  and  sheep;  digestion 
experiments  with  sheep;  poultry  experiments;  Held  experiments  with 
corn,  cotton,  sweet  potatoes,  peanuts,  cowpeas,  and  other  forage  crops; 
horticultural  experiments,  entomological  investigations;  studies  of  dis- 
eases of  animals;  chemical  studies,  and  chemical  examinations  of  foods 
with  reference  to  adulteration. 

Experiments  with  sugar  beets  in  cooperation  with  this  Department 
have  been  continued  in  different  localities  of  the  State.  During  the 
year  the  station  withdrew  from  the  cooperative  horticultural  experi- 
ments at  Southern  Pines.  The  station  continued  to  aid  in  the  inspec- 
tion of  nurseries  of  the  State  under  the  direction  of  a  State  commission 
for  controlling  crop  pests.  At  the  end  of  the  year  the  executive  work 
of  this' commission  was  transferred  from  the  director  of  the  station  to 
the  Commissioner  of  Agriculture.    Beginning  with  Juh^  1,  1899,  the 
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analytical  work  for  the  fertilizer  control  passed  to  the  direct  manage- 
ment of  the  State  Department  of  Agriculture.  In  a  like  manner  work 
on  food  adulteration  has  been  transferred  to  that  department.  The 
station  had  the  services  of  a  vet(n'inarian  for  a  part  of  the  year,  but 
this  oftice  has  since  been  al)olished.  A  farm  of  some  280  acres  has 
beiMi  ])ur<'hased  for  the  use  of  the  college  and  station.  This  consists 
largely  of  unimproved  hind  and  only  a  portion  of  it  will  l)e  needed  for 
experimental  purposes. 

The  income  of  the  station  during  th(>  past  liscal  year  was  as  follows; 


United  Stati'S  ai)pn)i)riatioii   $15,  000.  00 

Fees  for  ins])efti(>n  si-rvicc   14, 16t).  (56 

Farm  products   874.  76 

MiKcelhuieoUf<   30:!.  94 


Total   30,  345.  36 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  Ijeen  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  tiscal  year 
were  Bull(>tins  U7-1&2,  Special  Bidletins  -18-50,  and  the  Report  for 
18!>T-!t8. 

BaUdiri  l.!f7^  j>p-  — Sfiidi/  of  Lettxicex. — Suggestions  on  the 
winterkilling  of  lettuce  and  notes  on  3i  varieties  tested  at  the  station. 

Btdletin  IJfS^  ]^>p.  30^  f!(/.  1,  <l<jm.  1. — D'Hiexiion  Ki-pcrlhu'iitx. — 
Pdstf'iirtzatloii  (>f  3/i/k. — Detailed  data  for  a  munber  of  experiments 
made  with  i  sheep  to  determine  the  digestibility  of  timothy  and  crab- 
grass  hay  fed  alone  and  with  diti'erent  amounts  of  cotton-seed  meal, 
and  a  popular  explanation  of  pasteurization,  with  an  illustrated  descrip- 
tion of  a  pasteurizing  apparatus  devised  at  the  station. 

Jjidli'tiii  IJfO,  j>2>.  10. — The  Apple  in  NoiiJi  C((rnl  'ni(i. — Popular  sug- 
gestions as  to  the  cidture  of  apples  in  the  State,  including  the  treat- 
ment of  fungus  and  insect  enemies. 

Biillef'ii  J-'>0,  j/j).  <S7. — j\!td!ci)i<il  J'lauix. — A  descriptive  catalogue 
of  the  plants  which  have  reputed  medicinal  proi)erties,  and  which  are 
either  native  to  North  Carolina  or  have  become  naturalized  in  the  State. 

Bulletin  151., pp>.  10. — Tlie Fei't'dizei'  Contri>l for  1897. — A  summary 
of  the  work  of  the  year,  including  data  relating  to  the  increase  in  the 
number  of  l)rands  of  fertilizers,  extent  and  distribution  of  the  fertilizer 
trade,  valuation  of  fertdizers,  and  average  composition  of  fertilizers 
on  .sale  in  North  Carolina  during  several  years  (LS<J()-l<S!t7). 

Bulletin  152.,  j}p.  2J^. — J'oulfi'i/  Xotefi. — A  description  of  the  poultry 
house  and  appliances  at  the  station  and  of  the  diseases  ol)served  among 
the  poultry  and  the  treatment  followed;  and  a  report  of  a  feeding- 
experiment  with  18  Pekin  ducks  and  of  3  tests  with  chickens  hatched 
in  incidmtors. 

Bulletin  153.^  j)p>.  S. —  Ylnef/ar  Adulteration. — The  results  of  an 
examination  of  20  .samples  of  vinegar  sold  in  the  State,  and  the  te.xt  of 
the  North  Carolina  act  to  prevent  the  sale  of  adulterated  or  misbranded 
foods. 

Bulletin  15If..,  pp.  IJf. — Tlw  Adultirathrn  <f  CofVe  and,  Tea. — The 
examination  of  a  number  of  samples  of  coU'ee  and  tea  is  reported,  with 
a  discussion  on  the  adulteration  of  these  articles. 

Bulletin.  155,  pj}.  6.  —Bahlixj  Powderx. — A  description  of  baking 
powders  and  their  principal  ingredients,  and  analyses  of  25  .samples  of 
baking  powder  purchased  in  North  Carolina. 
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Bulletin  156^  JW-  ^-  —  Tlie  Adulteration  of  Flour. — The  adulteration 
of  flour  is  discussed  and  the  examination  of  50  samples  purchased  in 
North  Carolina  reported. 

Bulletin.  157 ^pj).  6. — Mvt\eraline. — Notes  on  an  attempted  introduc- 
tion of  niineraline  as  an  adulterant  of  wheat  flour,  and  on  the  examina- 
tion of  coffee,  bread,  bran,  and  cotton-seed  meal. 

Bulletin  158,  'pp.  llf. — The  Fertilizer  Control  for  1898. — Notes  on 
valuation,  explanation  of  terms,  and  a  general  review  of  the  results  of 
fertilizer  inspection  in  the  State. 

Bulletin  159.,  2)p-  78,  figs.  3. — Horticultural  Experiments  at  South- 
ern Pines,  1896. — This  is  a  reprint  of  the  second  annual  I'eport  of  the 
operations  of  the  North  Carolina  State  Horticultural  Society  Experi- 
mental Farm  at  Southern  Pines.  Detailed  data  and  results  are  given 
for  1896  for  the  investigations  undertaken  to  determine  by  a  series  of 
experiments  extending  over  a  period  of  years  the  best  quantities  and 
relative  proportions  in  which  to  use  the  v^arious  fertilizing  substances 
for  the  best  growth  of  fruit  and  vegetables  at  the  least  cost.  Notes 
are  also  given  on  the  insects  and  fungus  diseases  observed  during  the 
year. 

Bulletin  160, 2-P-  15. — Digestion  Exp>erime7its. — A  detailed  report 
of  experiments  with  sheep,  in  continuation  of  previous  work,  to  deter- 
mine the  digestibility  of  crab-grass  hay  alone  and  in  combination  with 
cowpea  meal,  corn  bran,  and  rice  bran,  and  first  and  second  growths 
of  green  rape. 

Bulletin  161,  p>p.  17,  fig.  1. — Drinking  Water — Oity,  Toion,  and 
Rural  Supjylies. — This  bulletin  reports  analj'ses  with  reference  to  sani- 
tary conditions  of  88  samples  of  drinking  water,  and  discusses  in  a 
popular  manner  the  purity  and  solvent  properties  of  water,  sources  of 
drinking  water,  the  construction  and  care  of  wells,  the  relation  of 
drinking  water  to  disease,  and  the  value  of  chemical  analysis  in  deter- 
mining the  sanitary  condition  of  water.  Directions  for  sampling 
drinking  water  are  added. 

Bulletin  162,  pp).  31. — Farming  in  North  Carolina. — A  general  dis- 
cussion intended  to  offer  suggestions  as  to  the  more  profitable  use  of 
the  soil  and  crops  of  the  State. 

Sp>eGial  Bidletin  I^8,p>p>.  11. — The  Worth  Carolina  Agriculttiral  Experi- 
ment Station. — Notes  on  the  station  staff'  and  on  the  equipment  and 
work  of  the  station. 

Special  Bulletin  Jf9,  folio. — Sugar  Beets. — Directions  for  growing 
sugar  beets,  given  with  a  view  to  conducting  cooperative  culture 
experiments. 

Special  Bulletioi  50,  pp.  10. — Tlie  Station  and  Its  Exhihit. — Notes  on 
the  station  and  its  exhibit  at  the  annual  fair  of  the  North  Carolina 
Agricultural  Society  in  1898. 

Report,  1897-98,  pp.  Ji.8. — This  contains  reports  of  the  director  and 
heads  of  departments  covering  the  work  of  the  station  from  Januar}' 
1,  1897,  to  June  30,  1898;  financial  statements  for  the  fiscal  3'ears  ended 
June  30,  1897  and  1898,  and  an  index  to  the  report  and  Bulletins  131- 
151  of  the  station. 

The  past  year  has  been  a  period  of  unrest  and  uncertaintj^  in  the 
affairs  of  the  North  Carolina  Station.  Agitation  regarding  a  change 
of  management  resulted  in  the  deposing  by  the  legislature  of  the 
board  of  control,  which  had  had  charge  of  the  station  twr>  years,  and 
the  election  of  a  new  board  of  twenty -two  members.    The  election  of 
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this  hoard  hy  the  leoislaturc.  without  the  action  of  the  jroA-ernor  was 
of  doubtful  constitutionality,  so  that  for  some  time  the  authority  of  the 
new  Ijoard  was  questioned,  t)ut  has  finally  been  acquiesced  in.  The 
officers  of  the  station,  therefore,  worked  during  the  year  under  the 
shadow  of  impending-  changes,  which  came  soon  after  the  close  of  the 
year,  when  the  president  of  the  college  and  director  and  agriculturist 
of  the  station,  togethei-  with  several  subordinate  officers,  were  changed 
and  the  office  of  veterinarian  was  abolished.  The  inspection  service, 
which  had  been  a  large  featui'e  of  the  work  of  the  station  since  its 
organization,  was  given  up.  The  income  of  the  station  has,  therefore, 
l)een  reduced  to  that  which  it  receives  from  the  National  Treasury  and 
the  .sale  of  farm  products.  This  need  not,  however,  necessarily  m(^an 
any  material  reduction  in  th(>  amount  of  experimental  work,  for  the 
revenues  derived  from  the  inspection  work  have  in  recent  years  not 
been  of  any  material  advantage  to  the  station  as  far  as  its  experimental 
incpiiries  have  been  conc(>rned.  Without  doubt  the  radical  clianges  in 
policy  and  management  which  have  taken  ])lace  at  this  station  within 
the  past  few  years  have  materially  diminished  its  efficiency.  It  is  now 
proceeding  under  a  new  organization,  which  it  is  hoped  will  prove 
more  permanent  and  effective, 

NORTH  DAKOTA. 
North  Dakota  Agricultural  Experiment  Station,  Fargo. 

DEI'AKTMKXT  itV  NOKTIf   DAKOTA   AORICUI/niKA  I.  <  OI.LKdK. 

The  work  of  the  North  Dakota  Station  during  the  past  year  has 
been  along  the  same  lines  as  heretofore,  including  soil  investigations; 
chemical  studies  of  humus,  artesian  waters,  sugar  beets,  preservation 
of  eggs,  etc.;  investigations  on  plant  diseases,  especially  smuts;  l)otan- 
ical  studies  of  seed  potatoes  and  oats  and  the  repression  of  weeds; 
experiments  in  horticulture,  especially  variety  and  fertilizei'  experi- 
ments with  vegetables,  and  studies  of  native  and  wild  plums;  field 
experiments  with  B)'o//n/s  r/it/r/jii.s^  cereals,  grasses,  and  forage  plants, 
in  rotation,  on  the  use  of  fertilizers,  and  on  methods  of  culture;  stud- 
ies of  the  root  systems  of  beets,  })()tatoes,  brome  grass,  and  other  crops; 
feeding  experiments  with  horses  and  mules;  veterinary  investigations, 
especially  on  glanders  in  hoi-scs;  and  studitvs  in  soil  physics  and  ])ac- 
teriology.  Special  observations  of  the  air  and  soil  temperatures, 
moisture,  etc.,  in  th(>  wheat  field  have  been  continued.  The  dairy  h(>rd 
and  creamery  have  continued  to  l)e  maintained  on  a  conmiercial  ))asis 
with  a  view  to  promoting  th(>  dairy  industry  in  the  State.  This  has 
involved  some  expenditures  by  the  station  which  slioidd  not  1)e  contin- 
ued unless  more  definite  experimental  features  art  added  to  its  work. 
A  Iniilding  formerly  used  by  the  college  as  a  dormitory  has  been  con- 
verted into  laboratories  in  which  facilities  are  provided  for  station 
work  in  several  lines.    This  is  of  considera))le  advantage  to  the  station. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation     $1.5,  000.  00 

Farm  ]in)(lnfts  _    2,  46S.  77 

Miseelhuieoiis    319. 14 


Total   17,782.91 
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A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  b}'  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during-  the  past  fiscal  year 
were  Bidletins  33-40. 

Bulletin 33 ^ pp.  1%. — Feeding  Cattle  in  Nortli  DaJiOtn. — A  discussion 
of  cattle  feeding-  under  conditions  existing-  in  North  Dakota,  and  the 
results  of  a  feed.ino-  experiment  made  with  two  lots  of  .5  steers  each, 
to  determine  the  value  of  barle}'  as  compared  with  bran  and  shorts  for 
fattening  steers. 

Bulletin  3J^.,  pp.  12. — Destructive  Bisects  of  North-  Dalwta. — Notes  on 
the  g-rain  aphis,  the  wheat-stem  maggot,  Hessian  fly,  and  Rocky  Moun- 
tain locust,  with  a  discussion  of  methods  for  destroying-  them. 

Bulletin  35^  P2>.  2G^jl(j.  1. — Some  C%;m,ical  Proljlcins  Investigcded. — 
Determination  of  the  cause  of  death  in  the  case  of  a  Inill  dying-  sud- 
denly with  symptoms  of  poisoning-;  soil  studies,  including-  chemical 
anal3'ses  of  9  samples  of  soil,  the  grading  of  6  samples  with  refer- 
ence to  gumbo  properties,  and  studies  of  the  humus  and  humates  of 
26  samples;  an  account  of  the  isolation  of  a  glucosid  from  the 
aqueous  extract  of  millet  hay;  a  brief  review  of  experiments  with 
sugar  beets  carried  on  during-  several  seasons;  results  of  experiments 
in  growing-  peas  in  sand  and  garden  soil  with  and  without  inoculation 
with  Nitragin;  results  of  a  culture  test  with  the  Florida  A'elvet  bean 
and  an  analysis  of  the  plant,  and  a  test  of  water  glass  for  preserving 
eggs,  with  directions  for  preparing-  the  solution. 

Bulletin  J6\  pj>.  3(1.,  pis.  7. — A  Study  (jf  the  Root  Systems  of  Whe<d^ 
Oats,  Flax,  Corn,  Potatoes,  and  Sugar  Beets,  and  of  the  Soil  in  which 
they  Grew. — A  report  of  preliminary  work  in  a  stud}^  of  the  root  sys- 
tems of  these  plants  grown  under  natural  field  conditions,  and  a 
description  of  the  soil  of  the  station  farm  and  anal3"ses  of  samples 
taken  at  different  depths. 

Bulletin  37,  pp.  17,  figs.  3. — The  Prevention  ef  Smuts  of  the  Cererd 
Grains. — Descriptive  notes  on  the  diseases  in  question,  an  outline  of 
the  investigations  of  the  station  previously  puljlished,  statements  from 
37  farmers  concerning-  i-esults  obtained  in  the  treatment  of  these 
diseases,  notes  on  work  under  investigation,  and  recommendation  of 
methods  of  treatment. 

Bidletin  38,  pjp.  W,  dgm.  1. —  Cidtivation  Exp>eriments  with  Wheat 
a/)id  a  Special  Study  of  the  Moisture  and  Temperature  of  the  Soil  Under 
the_  Carnp>l)ell  and  Ordinary  Treatments. — A  record  of  two  seasons  of 
experiments  in  the  cultivation  of  wheat,  including-  tests  of  the  relative 
merits  of  fall  and  spring  plowing,  deep  and  shallow  plowing,  disk  and 
ordinary  plowing,  subsurface  packing,  harrowing  after  plowing,  and 
rolling  and  harrowing  after  sowing;  determinations  of  the  moisture 
content  and  temperature  of  the  soil  of  various  plats  at  different 
depths,  and  observations  on  the  temperature  and  humidity  of  the  air 
and  on  evaporation,  and  observations  on  the  moisture  and  temperature 
of  soil  under  the  Campbell  and  ordinar}^  methods  of  culture. 

Bulletin  39, pp.  ]tB,figs.  3.  —  Crop  Report  for  1S98 . — This  consists  of 
a  report  of  tests  of  A'arieties  and  of  planting  at  different  rates  and 
depths  of  grain,  forage,  and  root  crops,  a  test  of  changing  seed  wheat, 
and  a  series  of  experiments  in  crop  rotation. 

Bulletin  If),  pp.  1"3. —  Grass  and  Forage  Crops. — A  brief  summary  of 
results  of  growing  various  forage  crops  in  North  Dakota  and  in 
adjoining-  States  and  provinces,  with  notes  on  methods  of  culture. 
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The  work  of  tho  North  Dakota  .Station  during-  the  past  year  was 
conducted  in  an  acti\e  and  proo-rcs.sive  manner  and  much  us(^ful  work 
has  been  done  ahxio-  lines  of  much  importance  to  the  agriculture  of 
the  State.  The  station  has  been  brought  into  closer  touch  with  the 
farmers  through  the  farmers'  institutes  and  excursions  to  the  station. 
Jn  these  enterprises  the  station  has  beiMi  materially  assisted  by  the 
raili'oads  and  local  communities. 


oino. 

Ohio  Agricultural  Experiment  Station,  Wooster. 

The  work  of  the  Ohio  Station  during-  the  past  year  has  been  mainly 
along  the  same  lines  as  heretofore,  including  variety,  fertilizer,  cul- 
ture, and  rotation  experiments  with  field  crops,  especially  cereals  and 
forage  cro])s;  feeding  experiments  with  cattle  and  sheep;  studies  of 
animal  diseases,  esptH  ially  tul)erculosis  and  lung  and  stomach  worms 
in  sheep;  horticultural  investigations,  including  studies  in  the  main- 
tenance of  fertility  in  the  field,  orchard,  and  greenhouse;  test  of  varie- 
ties of  fruits  aiid  vegetal)les;  (^xpcM-iments  for  the  repression  of  the 
codling  moth  and  apple  scab;  studies  of  the  (>ffect  of  surface  and  sub- 
irrigation;  studies  of  plant  diseases,  especially  peach  leaf  curl  and 
downy  mildew  of  the  cucuml)erand  in  the  re))i'essi()n  of  weeds;  ento- 
mological investigations,  especially  on  the  San  ,Jose  scale  and  chinch 
bug;  anidyses  of  soils  and  fertilizers;  and  meteorological  oljservations. 
Studies  of  the  problems  relating  to  the  maintenance  of  soil  fertility 
have  been  conducted  at  the  station  and  on  farms  in  four  other  locali- 
ties. Spraying  experiments  have  been  contimied  with  valuable  prac- 
tical resvdts.  Experiments  in  growing  strawbei'ries  with  culture 
adapted  to  conserve  the  soil  moisture  have  indicated  that  an  improved 
growth  and  inci'eased  yield  may  be  obtained  with  the  application  of 
comparatively  small  amounts  of  water. 

Two  substations  have  ])een  maintained  with  special  State  appro])ria- 
tion.  Inspection  of  nursery  stock  has  <'ontinued,  the  actual  cost  of 
inspection  being  paid  by  the  beneficiaries.  The  station  is  cooperating 
with  this  Department  in  work  on  sugar  beets,  sorghum,  soils,  and 
tuberculosis. 

The  income  of  the  station  during  the  past  year  was  as  follows: 


United  Statt'H  apiirojiriation   $15,000.00 

State  appropriation,  including  l)alanct'  from  j)revions  year   18,  549.  lil 

Fees  '.   207.81 

Farm  products   0,  283.  '.id 


Total  ,..   40,100.48 


A  report  of  the  receipts  and  expenditures  for  the  United  States  f imd 
has  been  rendered  in  accordance  with  the  schedules  prescril)ed  by  this 
Department,  and  has  been  approved. 

The  pid)lieations  of  this  station  received  diu'ing  the  past  fiscal  year 
were  Bulletins  93-lOi  and  the  Annual  Keport  for  1898. 

Bulletui  9J,  pp.  %1. — Tltc  I[()iin'-iii!.eui(i  of  Fert  'diz<ir>>. — A  popular 
discussion  of  the  following  topics:  The  chemistry  of  fertilizers;  car- 
riers of  nitrogen,  phosphoric  acid,  and  potash;  the  maiuifacture  of  fer- 
filizers — the  object  of  acidulation,  the  acidulation  of  tankage;  tho 
tertilizer  trade;  does  home-mixing  save  only  the  cost  of  mixing;  some 
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objections  to  home-mixing;  and  the  vahiation  of  fertilizers.  An 
account  is  also  given  of  an  experiment  in  which  a  comparison  was  made 
of  a  number  of  factory -mixed  and  home-mixed  fertilizers. 

Bulletin  9Jf,2^P-  ^Ifpi'iS.  ^,  map  1. — The  Maintenance  of  Fertility. — 
Tabulated  results  for  1897  and  the  average  results  for  three  and  four 
years  of  fertilizer  tests  with  crops  grown  in  live  and  three  year  rota- 
tions.   The  results  are  discussed  and  conclusions  drawn. 

Bulletin  Oo^  2)p.  16. — Meteorological  Suiiunanj  for  1897. — Notes  on 
the  weather  and  tabulated  daily  and  monthly  siunmaries  of  observa- 
tions at  the  station  during  the  year,  with  similar  data  for  other  parts 
of  the  State  during  previous  3'ears. 

Bulletin  96,  j)]).  '26,  ph.  If.. — The  Army  Worm  and  Other  Insects. — 
Descriptive  and  life  history  notes  on  the  ai'my  worm,  wheat  and  grass 
sawflies,  corn  or  boll  worm,  painted  hickor}^  borer,  raspberry  cane 
borer,  and  the  peach  scale,  with  an  enumeration  of  natural  enemies 
and  suggestions  as  to  preventive  and  remedial  measures. 

Bulletin  97,  pp.  31,  fgs.  Jf. — Smne  Diseases  of  Wheat  and  Oats. — 
The  smuts,  rust,  and  scab  of  wheat  are  described  at  some  length,  and 
notes  given  on  the  economic  importance  and  treatment  of  these  diseases. 
The  results  are  also  given  of  experiments  with  hot  water,  copper  sul- 
phate, and  potassium  sulphid  for  the  prevention  of  wheat  diseases,  and 
hot  water,  ceres  pulver,  potassium  sulphid,  and  formalin  for  the  pre- 
vention of  oat  smut. 

Bulletin  98,  pp.  IJf  . — Small  Fruits. — Notes  on  an  experiment  in  soil 
culture  with  strawberries  and  results  of  tests  of  varieties  of  straw- 
berries, raspberries,  blackberries,  currants,  and  gooseberries. 

Bulletin  99,  pp.  Jfl,  fig  1. — Sugar  Btet  Investigations  in  1898. — The 
bulletin  gives  the  detailed  results  of  cooperative  sugar  beet  experi- 
ments in  1898,  including  analyses  with  reference  to  sugar  content  and 
per  cent  of  purity  of  198  samples,  together  with  directions  for  the  cul- 
ture of  sugar  beets,  notes  on  diseases  and  insect  enemies,  weather  con- 
ditions during  the  growing  season,  and  a  discussion  of  conditions 
pertaining  to  l)eet-sugar  factories. 

Bulletin  100,  p)p.  38,  figs.  2. — The  Home-mixing  of  Fertilizers. — A 
republication  in  part  of  Bulletin  93  of  the  station,  results  of  compara- 
tive tests  of  home-mixed  and  factory-mixed  fertilizers  in  continuation 
of  earlier  work,  and  the  conclusions  of  other  experiment  stations  and 
investigators  who  have  studied  the  subject  of  home-mixing  of  fertili- 
zers. 

Bulletin  101,  pp.  Qlf.  —  Oats. — Results  of  experiments  during  the  last 
three  years  along  the  following  lines:  Comparison  of  varieties,  meth- 
ods of  seeding,  condition  and  quality  of  seed,  preparation  of  seed  bed, 
seeding  on  different  soils,  to  exterminate  smut,  and  thick  and  thin 
seeding. 

Bulletin  102,  folio. — Seed  and  Soil  Treatment  and  Spray  Calendar. — 
Directions  for  the  preparation  and  use  of  the  leading  fungicides  and 
insecticides. 

Bulletin  103,  pp.  15,  figs.  If..  —  The  San  Jose  Scale  Problem  in  Ohio 
in  1898. — A  discussion  of  various  measures  for  the  repression  and 
extermination  of  the  San  Jose  scale,  with  the  I'esults  of  experiments  in 
the  use  of  whale-oil  soap  and  kerosene  for  this  purpose. 

Bulletin  lO-lf.,  pp.  16,  pis.  3. — Further  Studies  upon  Spraying  Peach 
Trees  and  up>on  Diseases  of  the  Peach. — Details  and  results  of  spray- 
ing experiments  with  Bordeaux  mixture  and  whale-oil  soap  for  the 
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prevontion  of  leaf  curl  of  the  peach,  the  results  of  an  experiment  to 
determine  if  th(^  crown  gall  of  the  ra.spl)erry  is  communicuhle  to  the 
peach,  and  notes  on  the  prevalence  of  peach  yellows  in  the  State  during 

181J8. 

Annual  Report,  1898,  j)/).  2-1,  map  1. — This  contains  reports  of  the 
l)oard()f  control,  the  treasurer  for  the  fiscal  year  ended  June  30,  18!»8, 
and  the  director,  including  a  hrief  outline  of  station  work  for  the  year, 
a  subject  list  of  Bulletins  85-lh"),  a  list  of  the  publications  received 
during  the  year,  and  acknowledgments  of  miscidlaneous  donations. 

The  work  of  the  Ohio  Station  has  been  actively  and  successfully 
prosecuted  during  the  past  year  along  lines  of  great  usefulness  to  tiic 
agriculture  of  the  State.  The  station  is  kept  in  close  touch  with  the 
farmers  through  frequent  bulletins  and  the  attendance  of  its  officers 
at  farmers'  institutes.  The  State  contimies  to  liberally  supplement  the 
national  funds  for  its  maintenance.  As  the  station  has  now  demon- 
strated the  usefulness  of  the  inspection  of  nursery  stock,  it  is  lioped 
that  the  Stat(>  will  take  charg(>  of  this  mattei',  as  it  has  of  other  kinds 
of  inspection  ati'ecting  agricultural  interests. 

OKIiAIIOMA. 
Oklahoma  Agricultural  Experiment  Station,  Stillwater. 

DEPARTMENT  OF  OKLAHOMA  AGRICULTURAI,  AND  MECHANICAL  COLLEGE. 

The  work  of  the  Oklahoma  Station  during  the  past  year  included 
field  experiments  Avith  corn,  wheat,  sorghum,  Kafir  corn,  oats,  cotton, 
alfalfa,  cowpeas,  so}-  beans,  and  grasses;  rotation  expei'iments;  feeding 
experiments  with  cattle,  pigs,  and  sheep,  with  special  reference  to 
the  utilization  of  Kafir  corn;  investigations  on  the  temperature  and 
moisture  of  soils  and  the  etl'ects  of  diti'erent  metliods  of  culture  on  soil 
moisture;  horticultural  experinuMits  with  orchard  and  small  fruits  and 
vegetables;  entomological  and  botanical  investigations:  chemical  studies, 
especially  on  Kafir  corn  in  coimection  with  digestion  experiments  with 
sheep;  studies  of  aniiual  diseases,  particularly  Texas  fever  and  diseases 
affecting  horses;  and  investigations  on  the  bacteriology  of  milk. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

I^niU'd  States  uiipropriation   $15,  000.  00 

Farm  products,  including  balance  from  previous  year    2,  323.  50 

Total   17,328.50 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  })reseribed  ])y  this 
Department,  and  has  been  approved. 

The  publit-ations  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  35— il  and  the  Aniuial  Report  for  1898. 

Bidld'in  36,j>j).  /f. — Siiinni(ti'!j  of  Dlj/cnfion  Kr]>erlmenUv'!fJi  Kafir. — 
A  brief  sunnnary  of  a  mxmber  of  experiments  on  the  digestibility  of 
Kafir  corn  and  Katir  corn  products  by  steers,  and  notes  on  several 
feeding  experiments  in  which  Katir  corn  was  used. 

BvJlctin  36,j>p.  Jf,. — Sinnmary  <)f  E.iperhnentH  v'Hli  Corn  and  Wheat — 
1898. — Results  of  culture  and  A  ariety  tests  with  corn  and  wheat  are 
briefly  summarized. 
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Bulletin  37,  pp.  '20. — Digestion  Experiments  and  Fodder  Analyses. — 
A  report  in  full  of  the  digestion  experiments  summarized  in  Bulletin 
36  of  the  station  and  anah^ses  of  a  number  of  forage  crops  and  of  mis- 
cellaneous samples. 

Bulletin  38,  p>p.  5. — A)iah/se'-<  <i  f  ^Yafers  for  Irrigation. — Anal3^ses  of 
the  solids  of  44  samples  of  strcuiu,  well,  and  spring  water. 

Bulletin  39,  pp.  28,fig>s.  o. — Ir.nf.s  Ju/rej'. — A  description  of  the  germ 
w  hich  causes  the  disease,  and  of  the  appearance  and  habits  of  the  cattle- 
tick  which  carries  the  germ;  an  account  of  a  large  number  of  cattle- 
tlipping  experiments;  and  a  detailed  report  of  experiments  in  immun- 
izing from  fever  by  means  of  inoculations  with  detibrinated  blood  of 
animals  which  had  partiall}'  or  entirely  recovered  from  the  disease. 

Bulletin  4-0,  pp.  16,  figs.  8. — Bacteriology  of  3Rlk. — A  popular  dis- 
cussion of  the  subject,  including  the  results  of  a  number  of  experi- 
ments in  the  preservation  of  milk  by  pasteurization  and  hy  the  use  of 
formalin,  and  of  a  study  of  the  morphology  and  growth  upon  various 
media  of  4  bacilli  isolated  from  pasteurized  milk. 

Bulli  tin  J^l^  pp  12.,  figs.  l-!f. —  Weeds  (f  Olxhdionia. — Descriptions  of 
17  of  the  worst  weeds  abundant  throughout  the  Territory,  with  sugges- 
tions for  their  destruction. 

Ann  ued  Report,  1898,  p)p.  8. — A  report  on  the  personnel,  equipment, 
and  outline  of  Avork  of  the  station,  with  a  list  of  bulletins  issued  during 
the  year  and  a  financial  statement  for  the  fiscal  A'ear  ended  fFune  30, 
1898. 

The  operations  of  the  Oklahoma  Station  have  been  steadily  pursued 
during  the  past  year  and  considerable  useful  work  has  been  accom- 
plished. At  the  close  of  the  year  the  director,  vice-director  and  horti- 
cidturist,  and  associate  agriculturist  retired  and  the  chemist  Avas  assigned 
full  Avork  in  the  college.  The  associate  chemist  Avas  elected  director 
and  chemist  and  the  station  has  been  reorganized  under  his  direction. 
The  separation  of  the  office  of  director  of  the  station  from  that  of 
president  of  the  college  and  the  more  complete  ditierentiation  of  college 
and  station  work  are  steps  in  the  right  direction.  The  reorganization  of 
the  station  has  been  effected  Avithout  radical  changes  in  its  Avork  and 
policy  and  the  outlook  for  its  increasing  efficiency  and  usefulness  is 
very  promising  The  Territorial  legislature  has  made  an  appropriation 
of  $20,000  for  the  erection  of  a  library  and  biological  building  and 
chemical  laboratory  for  the  use  of  the  college  and  station. 


OREGON. 

Oregon  Experiment  Station,  Corvallis. 

DEPARTJIEN'T  OF  OREGON  STATE  AGRICULTURAI,  COLLEGE. 

The  work  of  the  Oregon  Station  during  the  past  year  has  included 
field  experiments  with  Avheat,  oats,  potatoes,  grasses,  and  forage  plants; 
feeding  experiments  Avith  sheep  and  dairy  coavs;  horticultural  inves- 
tigations, especially  with  peaches,  apples,  and  other  orchard  fruits; 
entomological  investigations,  and  chemical  studies,  especially  on  sugar 
beets,  soils,  prunes,  cherries,  straAvberries,  and  the  native  cloA^ers. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   $15,000.00 

Farm  products,  including  balance  from  previous  year   1,831.67 


Total 


$16,831.67 
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A  report  of  the  receipts  and  expenditures  for  tiie  United  States  fund 
has  been  rendered  in  aeeordanec  with  the  schedules  preseril)ed  l)v  this 
Department,  and  has  been  approved. 

The  publication  of  tliis  station  received  durino-  the  past  Hscal  year 
was  Bulletin  T)."). 

BuUitin.  JJ,  j>i).  1^. —  Clu'iii leal  Sfn(Ilrx  (if  (>r<(i<m  Frnlla. — Tabu- 
hited  analyses  of  thirteen  varieties  of  cherries,  with  notes  on  the  soil 
upon  which  the  cherries  were  grown,  methods  of  analysis,  and  physi- 
cal and  chemical  characteristics  of  cherries. 

Three  other  bulletins  were  received  soon  after  the  close  of  the  year 
for  which  this  report  is  made. 

The  work  of  the  Oregon  Station  has  been  conducted  in  an  orderly 
manner  during  the  past  year.  The  station  has  given  increased  atten- 
tion to  work  in  connection  with  farmers'  institutes,  by  which  it  has 
been  brought  into  closer  touch  with  the  farmers  of  the  State.  Efforts 
are  l)eing  made  to  extend  the  work  of  the  station  along  the  line  of 
animal  husbandry.  There  is  still  need  oi  more  definite  j)lanning  and 
more  \'igorous  prosecution  of  experimental  inquiries  in  some  lines  in 
order  that  the  work  of  the  station  maj^  be  put  upon  a  more  progressive 
and  efficient  l)asis. 


PENNSYLVANIA. 

The  Pennsylvania  State  College  Agricultural  Experiment  Station,  State 

College. 

DEPARTMENT  OF  TIIE   PENNSYLVANIA  -STATE  COLLEtiE. 

The  work  oi  the  Pennsylvania  Station  during  the  ])ast  year  has 
been  along  the  same  lines  as  heretofore,  including  <'lieniical  investiga- 
tions of  feeding  stuffs  and  fertilizers;  feeding  experiments,  especially 
with  dairy  cows  and  calves;  investigations  in  daiiying;  variety,  culture, 
fertilizer,  and  rotation  experiments  with  tield  crops;  horticultural 
investigations,  and  meteorological  observations.  The  experiments 
with  sugar  beets  in  different  parts  of  the  State  in  cooperation  with 
this  Di'partment  were  continued.  The  station  has  also  continued  to 
work  in  co()j)eration  with  this  Department  in  investigations  on  animal 
nutrition.  Arrangements  have  been  made  for  the  construction  of  a 
respiration  calorimeter  for  use  with  the  larger  domestic  animals. 
This  will  be  modeled  after  the  Atwater-Kosa  calorimeter  which  has 
been  used  in  experiments  with  man.  A  special  tire-proof  building 
has  been  constructed  for  the  housing  of  this  apparatus.  The  adapta- 
tion of  the  Atwater-Rosa  calorimeter  to  the  requirements  of  experi- 
ments with  large  animals  will  involve  a  considerable  amoiuit  of 
experimental  construction.  This  is  a  larger  enterprise  relating  to  the 
more  fundamental  problems  of  animal  luitrition  than  any  of  our 
stations  have  hitherto  undertaken. 

The  income  of  the  station  diu'ing  the  ])ast  fiscal  year  was  as  follows: 


United  States  appropriation   $15,  000.  00 

Fees  for  fertilizer  inspection   11,  631.  00 

Farm  products     976. 12 


Total    27,607.12 
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A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed  by 
this  Department,  and  has  heen  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  42-45  and  the  Annual  Report  for  1897-98. 

Balletin  pp.  18S\  jd-s.  IS. — The  2laintenance  Ration  of  Cattle. — 
An  extended  review  of  the  litei'ature  on  the  maintenance  ration  of 
cattle;  detailed  data  for  eight  series  of  experiments,  with  three  steers, 
extending  from  1892-1897,  to  learn  the  amount  of  food  required  for 
maintenance;  and  a  discussion  of  the  results  in  comparison  Avith  those 
of  other  investigations  under  the  heads  of  digestibility  of  the  rations, 
live  weight  as  an  indication  of  nutritive  effect,  energy  of  the  food 
and  its  distribution,  and  amount  of  food  required  for  maintenance. 

Bullet  hi  J^o^  pp.  17^  j)ls.  3^  fig.  1. — Apples  in  Pen  nsylvan  ia. — This  is  a 
popular  l)idletin,  giving  notes  on  soil,  fertilizers,  cultivation  of  young 
and  l)earing  orchards,  planting  and  pruning  trees,  grafting,  choice  of 
varieties,  preservation  of  apples,  spraying,  insect  enemies,  and  fungus 
diseases. 

Bulletin  .tplf..,  p>p>.  19.  —  Coinmercial  BiMer  Cultures. — An  account  of 
experiments  conducted  to  determine  the  effects  of  Hansen's  Lactic 
Acid  Ferment,  B  -41,  the  Boston  Butter  Culture,  and  a  skim-milk 
starter  prepared  at  the  station  upon  the  ffavor  of  l>utter  made  from 
pasteurized  and  unpasteurized  cream,  and  incidentally  to  compare  the 
flavor  of  butter  made  from  pasteurized  and  unpasteurized  cream 
under  certain  varying  conditions. 

Bulletin  Jfj5,'2p.  5. — Heated  Milk  for  Butter  Making. — Results  of 
ten  tests  made  to  determine  the  comparative  values  in  butter  making 
of  separating  milk  at  temperatures  of  86°  and  165°  to  158°  F. 

Annual  RepMirt.,  1807-98.,  pp.  31f).,  pis.  22.,  fig.  1. — The  report  covers 
the  eighteen  months  ended  June  30,  1898,  and  contains  the  organi- 
zation list  of  the  station;  financial  statements  for  the  fiscal  j'ears  ended 
June  30,  1897  and  1898;  a  report  of  the  director  reviewing  the  work 
of  the  station;  a  general  discussion  on  the  computation  of  rations 
for  farm  animals,  reprinted  from  the  Annual  Report  of  the  station  for 
1896;  descriptive  notes  and  results  of  tests  of  varieties  of  strawber- 
ries, blackberries,  currants,  and  gooseberries;  a  report  on  plat  experi- 
ments with  legumes,  conducted  for  the  purpose  of  comparing  the  com- 
positions of  the  different  crops:  a  smnmary  of  results  obtained  during 
1897  in  combined  fertilizer  and  rotation  experiments;  lists  of  exchanges 
and  station  publications;  and  reprints  of  Bulletins  39-43  of  the  station. 

The  work  of  the  Pennsjdvania  Station  has  been  actively  and  suc- 
cessfully prosecuted  during  the  past  year.  The  college  with  which 
the  station  is  connected  is  making  special  efforts  to  promote  agricul- 
tural education  in  a  broad  way  by  correspondence  courses  in  agri- 
culture and  short  courses  at  the  college,  especially  in  dairying.  The 
correspondence  courses  have  been  very  thoroughly  planned  and  effi- 
ciently conducted,  and  their  success  is  attracting  widespread  attention. 
At  the  same  time,  the  work  of  instruction  in  agriculture  which  the  col- 
lege is  carrying  on  has  been  more  clearly  differentiated  from  the 
experimental  operations  of  the  station.  The  development  of  the  sta- 
tion work  relating  to  animal  husbandry  in  the  direction  of  thorough 
studies  on  the  fundamental  problems  of  nutrition  is  very  encouraging. 
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RHODK  ISI.AlSrD. 
Rhode  Island  Agricultural  Experiment  Station,  Kingston. 

DEPARTMEX'l'  OK  UUODE  IJSLAND  COLLEGE  OF  AGKICULTUKE  AM)  MECllANlr  AUTS. 

The  work  of  the  Rhode  Island  Station  during-  the  past  year  has 
included  field  and  pot  experiments  with  fertilizers,  lime,  eorn,  pota- 
toes, cowpeas,  soy  beans,  and  other  forage  plants;  chemical  and  phys- 
ical studies  of  soils;  biological  investigations  on  oysters,  the  white 
perch,  and  eggs;  horticultural  investigations,  including  experiments 
in  breeding  l)ush  fruits,  apples,  cherries,  strawberries,  melons,  and 
sweet  corn;  poultry  experiments,  including  breeding  and  feeding 
experiments  with  iiens,  geese,  and  pigeons,  and  studies  of  methods  of 
heating  and  ventilating  brooders  and  poultry  houses;  and  I'xperiments 
in  breeding  Belgian  hares.  The  inspection  of  fertilizers  has  l)een  con- 
tinued, and  the  inspection  of  feeding  stutts  is  to  be  taken  up  under  a 
recently  enacted  State  law. 

The  income  of  the  station  during  the  past  year  was  as  follows: 


United  States  appropriation   ?15,00().  00 

State    505.46 

Farm  products   75lJ.  55 

Miscellaneous   5.'?.  69 


Total  :   16,311.70 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
f  imd  has  been  rendered  in  accordance  with  the  schedules  prescribed  by 
this  Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  thi'  past  iiscal  year 
were  Bulletins  47-52  and  the  Annual  Report  for  1897. 

Balh'tiii  Jf7^  j'P-  — Liiiii\  Nifr<>(/('7i^  (did  Soda. — A  brief  sum- 
mary of  the  results  of  investigations  previously  report(Ml  on  the  use 
of  lime,  the  relative  crop- producing  power  of  diflerent  forms  of  nitro- 
gen on  acid  soils,  and  on  soda  as  a  substitute  for  potash. 

BidJetin  JfS^  j>j>.  22. — Aiudijxin  (if  (oimnercidl  Ft  rt'discr^.- — A  .sched- 
ule of  trade  x  alues  of  fertilizing  materials;  text  of  the  Rhode  Island 
fertilj^i^i"  I;i',v^  a.'? ;l!Hended  March  J,  1898;  a  list  of  licensed  fertilizers 
sampled  by  the  chemist  of  the  Ivhode  Island  State  Board  of  Agricul- 
ture; and  ta))ulated  analyses  and  valuations  of  1:.^  samples  of  fertiliz- 
ing materials. 

BxUctiii  h'K  PP-  l'^-f<.l'^-  — Liiiihici  111  Rhode  Jsldiid. — Liyiiriie-s. — 
A  brief  summary  of  experiments  with  lime  during  a  number  of  years 
on  a  variety  of  crops  and  at  ditlerent  points  in  Rhode  Island;  also 
observations  on  the  effect  of  the  roots  of  the  Hat  pea  (Lutlnjnis  >si/Ji'es- 
^r/.s)  on  the  growth  of  a  following  crop  of  barley. 

Bidletlnr>0,j>j>.6.—The  UtiUzatUm  (jf  Wcisti  Pmducts  aiui  ^Sxide 
Places.— 1.  Tlw  Nltmgcn  PnMciii.—K  popular  bulletin  treating  of  the 
primary  chemical  elements  and  simple  nitrogenous  compounds,  the 
acquisition  of  nitrogen  bv  bacteria  and  the  denitrifying  organism. 

Bidletin  51-,  pp-  6.— The  UtUh(di(m  of  ^Vaxtc  Prodiicf.s  and  Waste 
Places.— II.  The  67««^— Popular  notes  on  the  anatomy,  physiology, 
and  habits  of  the  clam,  with  a  brief  discussion  on  the  protita))le  ndtiva- 
H.  Doc.  500  6 
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tion  of  clams  on  tidal  nuid  Hats,  and  on  the  best  methods  of  extending 
and  fostering  this  industry. 

Bullethi  52^  2^1^-  ■i-<^- — Su(/{/cstio)is  as  to  Spraying. — Descriptions  of 
the  more  common  insects  and  plant  diseases  of  orchard,  garden,  and 
field  crops,  with  treatment  in  each  case;  formulas  for  the  preparation 
of  the  fungicides  and  insecticides  recommended,  and  descriptions  of 
different  forms  of  spraying  apparatus. 

Ann  ual  Report^  1897.,  j)p.  551^  pis.  59^  figs.  37^  dgms.  3. — This 
includes  the  organization  list  of  the  station;  a  brief  report  by  the 
director  reyiewing  the  woik  of  the  year;  a  description  of  the  bio- 
logical laboratory  situated  at  Point  Judith  pond,  with  a  reyiew  of  the 
in\'estigations,  mainly  on  the  oyster,  carried  on  at  that  place;  a  dis- 
cussion of  methods  in  planktology,  with  a  bibliography  on  the  subject; 
a  rather  detailed  account  of  the  life  history  and  habits  of  the  starfish, 
with  analyses  of  the  starfish  Avith  reference  to  fertilizer  constituents; 
a  summary  account  of  the  work  of  the  chemical  diyision  of  the  station 
during  1897,  including  analyses  of  31  samples  of  fertilizing  materials 
and  3  samples  of  water;  obseryations  in  connection  with  soil  tests  con- 
tinued for  eight  successiye  years  with  yarious  plants  and  fertilizers, 
and  of  soil  tests  with  beets,  cloyer,  and  grasses  in  a  study  of  the  needs 
of  certain  Rhode  Island  soils;  obseryations  on  the  growth  of  plants 
upon  an  acid  upland  soil,  limed  and  unlimed;  results  of  inyestigations 
on  the  substitution  of  soda  for  and  its  yalue  in  connection  with  potash; 
obseryations  regarding  the  relatiye  assimilaljility  of  yarious  forms  of 
nitrogen  upon  an  acid  soil,  limed  and  unlimed;  an  account  of  experi- 
ments testing  flowers  of  sulphur,  sulphate  of  ammonia,  and  other 
chemicals  as  preyentiyes  of  the  potato  scab  in  contaminated  soils; 
general  notes  on  the  cultivation  of  lettuce  in  the  open  air  and  in  the 
greenhouse,  with  descriptions  and  classification  of  69  varieties;  notes 
on  the  appearance  and  distribution  of  asparagus  rust  in  the  State  and 
on  remedial  and  preventive  meastires;  results  of  experiments  with 
potatoes,  including  method  of  culture,  fertilizer  tests,  comparison  of 
northern  and  home-grown  seed,  tests  of  varieties,  and  growing  pota- 
toes after  clover  and  corn;  a  comparison  of  various  phosphates  on 
grass;  a  general  discussion  on  the  breeding  of  geese,  with  detailed 
results  of  crossing  ex;;ei'iments;  metcorolo<iical  observations  for  1897; 
lists  of  donations  and  exchanges  for  1897  and  station  publication's  from 
date  of  organization,  and  an  index  of  the  bulletir.S  arid  aiinunl  I'PPort 
for  1897.  -      1  ' 

The  operations  of  the  Rhode  Island  Station  have  been  actively 
prosecuted  during  the  past  year  and  considerable  useful  work  has  been 
accomplished.  With  its  relatively  limited'  resources  this  station  is 
embarrassed  by  the  demands  upon  it  for  work  in  numerous  lines.  It 
is  believed  that  the  greatest  efliciency  of  the  station  will  be  promoted 
by  the  restriction  rather  than  the  expansion  of  its  work  under  present 
conditions.  Its  experimental  investigations  on  poultry  have  been 
greatly  hindered  by  too  close  connection  with  the  raisingof  poultry  on 
a  commercial  basis  with  reference  to  the  needs  of  the  college  boarding 
hall  and  instruction  in  poultry  culture.  The  station  needs  more  ade*^ 
quate  equipment  for  experiments  with  poultry  and  a  clearer  differentia- 
tion of  these  operations  from  those  connected  with  the  college. 
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SOFTir  CAROWlsrA. 
South  Carolina  Agricultural  Experiment  Station,  Clemson  College. 

DKPAKTlNrENT  OF  CI-EMSON    A(  JKICI' LTI  HA  I.  ( '(  H.LKfi  K. 

Thp  »vork  of  the  South  Carolina  Station  during  the  past  year  included 
chemical  studies  of  sea-island  cotton,  sweet  potatoes,  and  sugar  beets; 
variety,  fertilizer,  culture,  and  rotation  experiments;  horticulural  inves- 
tigations, including  variety,  culture,  and  fertilizer  ex})eriments  with 
vegetables  and  orchard  and  small  fruits;  investigations  in  \'egetaljle 
physiology  and  pathology,  especially  on  rice  blast  andsnmtand  aspara- 
gus rust;  feeding  experiments  with  dairy  cows,  and  investigations  of 
aidmal  diseases,  especially  tuberculosis.  The  inspection  of  fertilizers 
continues  to  be  carried  on  by  the  college  under  State  law,  the  provi- 
sions of  which  were  changed  by  the  legislature  in  1899.  The  results  of 
an  important  series  of  investigations  on  the  chemical  composition  of 
the  sea-island  cotton  plant  have  recently  ])een  puljlished.  Botanicid  and 
chemical  studies  of  rice  and  its  products  have  been  luidertaken.  A 
l)uilding  has  been  erected  for  the  veterinary  division,  and  a  round  silo 
of  loo  tons  capacity  has  also  been  built. 

The  income  of  the  station  during  the  past  liscal  year  was  as  follows: 


United  States  appropriation   $15, 000.  00 

Farm  ])ro<lucts   375.  ()2 

Mi.-cL'llant'OUS,  including  balance  from  previous  year   169.  ()7 


Total   15,545.29 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  l)y  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  vear 
were  Bulletins  36-40. 

Bulletin.  36^  pp.  17,  figs.llf.. — Diseases  of  Plants. — A  brief  popular 
desi-ription  of  the  different  classes  of  plant  diseases  due  to  fungi, 
bacteria,  and  other  causes. 

Jj  III/,  till  37,  pp.  If,. —  Wheat.- — Results  for  two  years  of  tests  of  7 
varieties  of  wheat,  and  of  a  comparison  of  broadcasting  and  drilling 
seed. 

Bulletin  38,  pp.  15,  figs.  5. — TJie  Asparagus  Bmt  in  South  Caro- 
lina.— Notes  on  the  occurrence  of  asparagus  rust  in  the  State,  on  the 
life  history  of  the  rust  fungus,  and  on  methods  of  treatment,  with 
general  suggestions  for  the  culture  of  asparagus. 

Bulletin.  39,  pp).  S. — Suggestions  to  Auxiliary  Clubs. — Brief  popular 
suggestions  for  conducting  experiments  with  fertilizers  and  for  testing 
dairy  cows. 

liulletin  .1^0,  pp.  <S'. — Farm  Manures  for  Cotto-n. — Details  and  results 
of  experiments  on  16-acre  plats  with  farm  manures  and  commercial 
fertilizers. 

Considerable  useful  work  has  been  accomplished  by  the  South  Car- 
olina Station  during  the  past  year.  A  more  detinite  differentiation  of 
the  affairs  of  the  college  and  station  has  been  made.  The  station  has 
been  assigned  definite  areas  of  land  on  the  college  faFm  for  experi- 
mental purposes  and  has  Ijeen  relieved  of  the  general  management  of 
the  farm.    The  area  devoted  to  field  work  in  horticulture  has  been 
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wisely  restricted.  The  station  has  been  quite  active  in  the  preparation 
and  distribution  of  bulletins.  Special  efforts  have  also  been  made  to 
bring  the  station  into  close  touch  with  the  farmers  through  farmers' 
institutes  and  the  formation  of  farmers'  clubs.  The  work  of  the  station 
during  the  past  year  was  in  some  respects  unfaA'orabl}^  affected  hy  the 
vacillating  policy  in  its  management.  On  the  whole,  however,  it  is 
gaining  in  strength  and  it  is  hoped  that  a  more  consistent  and  perma- 
nent policy  will  hereafter  be  maintained. 


SOUTH  T>AK()TA. 
South.  Dakota  Agricultural  Experiment  Station,  Brookings. 

DEPARTMENT  OF  SOUTH   DAKOTA  AGRICULTURAL  COLLEGE. 

The  work  of  the  South  Dakota  Station  during  the  past  jeav  has  been 
mainly  along  the  same  lines  as  heretofore,  including  field  experiments 
with  cereals,  potatoes,  grasses,  and  forage  crops,  and  rotation  of  crops; 
soil  investigations;  investigations  in  forestry  and  horticulture;  botan- 
ical studies  of  economic  plants  of  the  State,  especiallj^  grasses  and  for- 
age plants;  feeding  experiments  with  pigs  and  sheep;  studies  of  animal 
diseases;  and  entomological  investigations.  The  soil  investigations  of 
the  station  have  included  mechanical  and  chemical  analyses  of  soils 
from  different  parts  of  the  State  and  studies  of  the  effect  of  different 
methods  of  culture  on  soil  moisture.  The  horticultural  work  includes 
a  large  amount  of  testing  of  Russian  and  other  foreign  varieties  of 
vegetables,  fruits,  and  ornamental  plants  and  plant-breeding  experi- 
ments, esjiecially  with  apples.  Work  in  forestry  has  been  continued, 
but  this  Department  withdrew  its  cooperation  at  the  end  of  the  past 
fiscal  year.  Cooperati\'e  experiments  with  vegetables,  grasses,  forage 
plants,  and  other  field  crops  and  with  different  methods  of  irrigation 
have  been  carried  on  at  Mellette,  and  experiments  on  the  renovation 
of  native  pastures  and  on  the  culture  of  grasses  and  forage  plants  with- 
out irrigation  have  been  undertaken  at  Highmore  in  cooperation  with 
the  Division  of  Agrostology  of  this  Department. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation  _ .  §15,  000.  00 

State     -   1,500.00 

Farm  products  -   394. 11 

Total   16,894.11 

A  report  of  the  receipts  and  expenditui-es  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  68-62  and  the  Annvtal  Report  for  1898. 

Bulletin  58,  2>P-  30,  figs.  5. — Moisture  Investigations  fm'  1897. — 
This  bulletin  records  the  results  of  the  determination  of  moisture  at 
different  depths  in  plats  subjected  to  different  systems  of  culture, 
together  with  some  data  relating  to  the  mechanical  analysis  of  the 
soils  of  the  different  plats,  the  meteorological  conditions  of  the  season, 
and  the  temperature  of  the  soil  at  different  depths. 

Bulletin  59,  j^P-  38,  j)ls.  15,  figs.  '2. — Forage  and  Garden  Crops  in 
the  James  Riven'  Valley. — Results  for  1897  of  tests  of  a  large  number 
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of  .specios  and  \'!ivieties,  some  of  which  were  grown  under  artesian 
irrigation. 

BaUetln  60^  pp.  IJ^-^fgs.  0. — Millet. — A  classification  of  anuniher  of 
varieties  of  millet  grown  at  the  station,  with  notes  on  the  growth 
of  each. 

Bulletin  61.,  pp.  31.,  ph.  10. — Forage  and  Garden  Crops  in  the  James 
River  Valley. — Results  for  1898  of  culture  and  variety  tests  with  field 
and  garden  crops  grown  under  irrigation,  with  descriptive  notes  on 
the  method  of  irrigation  used. 

Bulletin  62^  p>p>.  4^S,jjls.  6,^fi,(/s.  10.  —  Siujar  Beets  in  South  Dahda. — 
A  report  on  20  cooperative  experiments  in  the  culture  of  sugar  beets 
conducted  in  5  different  localities  in  the  State,  with  meteorological 
data  and  directions  for  sugar-beet  culture. 

Anmial  Report.,  1898.,  ptp.  13. — A  report  of  the  director,  including 
a  financial  statement  for  the  year  ended  June  30,  1898,  and  brief 
reports  of  the  agriculturist,  horticulturist,  chemist,  and  botanist  and 
entomologist  on  station  work  during  the  yfar. 

The  opcn'ations  of  the  South  Dakota  Station  h;ive  been  actively  pros- 
ecuted during  the  past  year  and  considerable  useful  work  has  been 
accomplished.  The  station  is  being  managed  on  a  progressive  policy, 
and  its  work  is  along  lines  of  much  importance  to  the  agriculture  of 
the  State.  The  effort  which  the  station  is  making  to  render  its  work 
advantageous  to  the  State  as  a  whole  through  its  investigations  on  soils, 
grasses,  and  forage  plants  is  especially  to  be  connnended. 


TENNESSEE. 
Tennessee  Agricultural  Experiment  Station,  Knoxville. 

DKPARTMEXT  OP  THE   UNIVERSITY   OF  TENNESSEE. 

The  work  of  the  Tennessee  Station  during  the  ])ast  yeai'  has  included 
experiuKMits  in  growing,  curing,  and  storing  forage  plants,  espe- 
cially cowpeas,  soy  beans,  sorghum,  and  Kafir  corn;  feeding  exper- 
iments with  cattle,  dairy  cows,  and  horses;  horticultural  investigations, 
especially  on  seedling  apples,  persimmons,  grapes,  chestnuts,  and  small 
fruits;  botanical  studies,  especially  on  peach  rot  and  the  efiects  of 
fungicides  on  peach  foliage;  chemical  studies  of  cotton  seed  and  its 
products,  sorghum,  foods,  and  soils;  and  entomological  investigations, 
particularly  on  insects  affecting  shade  trees,  and  the  San  Jose  scale 
and  other  scale  insects.  A  new  barn  has  been  erected  at  a  cost  of 
^^5,000,  which  will  afi'ord  much  better  facilities  for  feeding  experiments. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation  $15, 000. 00 

Farm  products   2,376.05 

Total   17,376.05 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  b}'^  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  vol.  10,  No.  4,  and  vol.  11,  No.  1,  and  the  Annual 
Report  for  1898. 
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Bulletin  vol.  10,  No.  k^jW-  H-,  pl-  l^fid-  1- — Scale  Insects. — Descrip- 
tive, life-history,  and  economic  notes  on  the  San  Jose  and  other  scale 
insects,  with  general  remarks  on  natural  enemies  and  directions  for 
remedial  treatment. 

Bulletin  vol.  11,  No.  1,  pp.  33,  figs.  10. — Persimmons. — This  bulletin 
is  a  horticultural  treatise  on  American  and  Japanese  persimmons  in 
Tennessee.  The  distribution  of  each  group  in  the  United  States, 
botanical  characters,  methods  of  cultui'e,  uses  of  fruit,  etc.,  are  dis- 
cussed and  the  most  important  varieties  of  each  aie  enumerated  and 
described.  Analyses  -  of  both  wild  and  cultivated  persimmons  are 
given. 

Annual  Report,  1898,  pp.  IJf. — This  contains  a  financial  statement  for 
the  fiscal  3^ear  ended  June  30,  1898;  reports  of  the  secretary,  chemist, 
horticulturist,  botanist,  entomologist,  and  librarian,  setting  forth  the 
station  work  for  the  5^ ear;  and  a  brief  description  of  a  new  barn  built 
at  the  station. 

Owing  to  the  death  of  the  secretary  and  agriculturist  of  the  station 
in  Januarj',  1899,  and  other  causes  affecting  the  management  of  the 
station,  the  past  year  has  been  a  period  of  reorganization  in  the  affairs 
of  the  Tennessee  Station.  A  special  effort  is  being  made  to  bring  the 
station  into  closer  touch  with  the  farmers  and  to  consider  more  fully 
the  agricultural  interests  of  different  parts  of  the  State.  By  the  erec- 
tion of  a  new  barn  and  changes  in  the  management  of  the  farm  it  is 
hoped  to  make  the  field  and  feeding  experiments  of  the  station  much 
more  thorough  and  useful. 


Texas  Agricultural  Experiment  Station,  College  Station. 

DEPARTMENT  OP  THE  STATE  AGRICULTURAL  AND  MECHANICAL  COLLEGE  OP  TEXAS. 

The  work  of  the  Texas  Station  during  the  past  year  has  included 
variety,  fertilizer,  and  culture  experiments  with  corn,  cotton,  and 
forage  crops;  feeding  experiments  with  cattle  with  special  reference 
to  the  most  economical  utilization  of  cotton  seed  and  its  products  for 
beef  production;  horticultural  investigations,  especially  on  peaches, 
grapes,  cantaloupes,  strawberries,  and.  potatoes ;  studies  of  animal 
diseases,  especially  Texas  fever;  and  chemical  investigations,  especially 
on  soils,  tobacco,  and  hay  made  from  different  grasses. 

The  substation  at  Beeville,  Southern  Texas,  has  been  continued  with 
the  aid  of  a  State  appropriation.  The  work  there  has  consisted  chiefly 
of  experiments  in  testing  different  kinds  of  vegetables,  fruits,  forage 
crops,  corn,  and  cotton.  Cooperative  experiments  with  varieties  of 
field  crops  have  been  carried  on  in  a  number  of  places.  Analyses  of 
fertilizers  and  poisons  have  been  made  by  the  college  under  a  State 
law.  An  entomologist  has  also  been  employed  under  State  law,  but 
has  had  no  definite  relations  with  the  station.  A  barn  costing  $2,500 
has  been  erected,  and  a  new  agricultural  building  for  the  use  of  the 
college  and  station  is  being  constructed. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   $15,000.00 


TEXAS. 


State  appropriation  for  substation 
Miscellaneous  


2,  500.  00 
1,  007.  34 


Total 


18, 507.  34 
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A  report  of  the  roooipts  and  expenditures  for  the  United  States  fund 
has  l)eeii  rendered  in  aeeordance  with  the  sehedules  presei'ibed  l)v  this 
D(>partinent,  and  has  beeTi  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  46-50  and  the  Annual  Report  for  1S!»8. 

BuUi'fin  Iff],  2U^-  fii/'"^-  l^i- — Gramm  and  Forage  Plants. — Brief 
statements  concerning  the  relative  value  of  47  species  of  grasses  and 
14  other  hay  and  forage  plants  grown  in  an  experimental  way  at  the 
station. 

Ballet  In  }f!7  ^  pp.  7J-f.,  _f(/x.  6',  d(//ris.  8. — T/ie  Effect  of  FexKlon  Ecoranaic 
Dairy  J'rodiictioa. — Detailed  data  for  a  feeding  experiment  with  18 
cows,  covering  a  period  of  56  days,  in  which  lit  diti'erent  rations  were 
employed,  together  with  a  lengthy  discussion  and  a  sunuuary  of  the 
results. 

Ballet  hi  48,  X)p.  ph.  lUfgx.  8.  — The  Grape.— TW\i^  bulletin  gives 
d(\scriptive  notes  on  205  varieties  of  grapes,  including  data  on  dates  of 
Idooming  and  ripening,  yields,  etc.,  obtained  in  experimental  tests  at 
the  station;  a  classification  of  varieties;  a  general  discussion  on  propa- 
gation and  cultivation  of  grapes;  and  notes  on  diseases  and  insect 
enemies,  with  suggestions  as  to  preventive  or  remedial  measures. 

Balletin  ,^.9,  pp.  '28,  pi.  Ufi(J.  1.  —  Cora  E,rp>erriaei)ts.  —  Bed  Varirties 
of  Cora. — Results  of  tests  of  40  varieties  of  corn  at  the  station  and  25 
varieties  at  the  Bee\  ille  sul)station,  and  of  experiments  in  planting 
corn  at  difi'erent  distances,  together  with  a  popular  discussion  of  soil 
and  climate  in  relation  to  corn  culture  and  of  varieties  of  corn  best 
suited  to  diti'erent  sections  of  Texas;  and  a  report  of  rainfall  and  daily 
mean  temperature  for  the  year.  Descriptive  notes  are  also  given  on 
typical  late  and  medium  early  varieties. 

Balletin  oO,  ]>ji.  fil. —  Cotton  Experiments. — Details  and  results  of 
tests  of  12  varieties  of  cotton  and  of  fertiliz(>r  and  distance  experi- 
ments, with  descriptive  notes  on  31  varieties,  and  a  sununary  of  previous 
work  of  the  station  along  this  line. 

An  nual  Repjort,  1898,  pyp).  SJf^,  j>ls.  3,  charts  5. — This  includes  a  report 
by  the  director  on  the  work  of  the  station  and  substations;  brief 
reports  by  the  heads  of  departments;  a  meteorological  summary  for 
1891-1897;  financial  statements  for  the  fiscal  years  ended  June  30,  181t7 
and  18i*X;  and  an  appendix  containing  a  partial  bibliography  of  agri- 
cultural pul)lications. 

The  operations  of  the  Texas  Station  have  been  actively  prosecuted 
during  the  past  year  and  considerable  useful  work  has  been  accom- 
plished. The  difi'erentiation  of  the  college  and  station  afiairs  has  been 
greatly  to  the  benefit  of  the  station.  The  importance  of  the  w^ork  of 
the  station  is  more  fully  recognized  by  the  live-stock  and  other  agricul- 
tural interests  of  the  State. 

UTAH. 

Agricultural  Experiment  Station,  Log'an. 

DEPARTMENT  OF  THE  AGKICULTURA L  C:oLLEGE  OF  UTAH. 

The  work  of  the  Utah  Station  during  the  past  year  has  included 
feeding  experiments  with  horses,  steers,  dairy  cows,  calves,  and  pigs, 
with  special  reference  to  the  economical  utilization  of  alfalfa;  variety, 


88 


AGRICULTURAL  EXPERIMENT  STATIONS. 


culture,  and  irrigation  experiments  with  wheat,  oats,  barle}^  corn, 
alfalfa,  peas,  grasses,  and  other  forage  plants;  poultry  experiments; 
chemical  studies  of  soils,  sugar  l)eets,  and  different  farm  crops:  horti- 
cultural and  forestry  investigations;  experiments  in  dairying,  especially 
butter  making  and  cheese  making,  and  investigations  in  irrigation  engi- 
neering, with  special  reference  to  the  duty  of  water,  evaporation,  and 
seepage.  In  cooperation  with  this  department  the  station  has  been 
carrying  on  investigations  on  alkali  soils  and  in  irrigation.  In  this 
and  other  ways  the  station  is  giving  a  relativelj^  large  amount  of  atten- 
tion to  investigations  on  soils  and  irrigation,  with  reference  to  the  con- 
ditions in  different  parts  of  the  State.  Cooperative  experiments  with 
sugar  beets  have  been  continued. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   $15,  000.  00 

Farm  prodnets   3,009.14 

Total   18,  009. 14 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  ])een  rendered  in  accordance  with  the  schedules  prescribed  bv  this 
department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  57-59  and  the  Annual  Report  for  1898. 

Bulletin  57^  j)P-  fi9^-  ^- — '^^^^  By-products  of  the  Dairy. — 
Experiments  to  determine  the  value  for  pigs  and  calves  of  skim  milk 
and  grain  fed  in  various  ways  are  reported.  The  tests  in  pig  feeding 
extended  over  i  years  and  included  53  pigs,  the  object  of  the  experi- 
ments being  to  determine  the  economy  of  feeding  milk  alone  and  in 
combination  with  grain  as  compared  with  feeding  grain  alone.  The 
experiments  in  calf  feeding  extended  over  the  same  period  and  were 
made  with  16  calves  to  learn  the  relative  value  of  skim  milk  and  whole 
milk.  A  bx'ief  discussion  on  the  cost  of  the  labor  of  feeding  pigs  and 
calves  is  added. 

Bulletin  58,  pp.  90. — TJie  Oheinical  Life  History  of  Lucern,  IT. — 
This  forms  part  of  an  extended  study  of  alfalfa  and  treats  of  the  action 
of  \'arious  solvents  upon  alfalfa,  the  carbonhydrates  and  nitrogenous 
constituents  of  alfalfa,  and  the  digestibility  of  alfalfa  cut  at  different 
periods  of  growth.  Other  features  of  the  chemical  composition  of 
alfalfa  are  discussed,  as  well  as  the  proper  time  to  cut  this  crop 
for  hay. 

Bulletin  59,  pp.  36. —  Utah  Sugar  Beet  in  1898. — This  bulletin  sum- 
marizes the  results  of  five  years'  experiments  with  sugar  beets  in  Utah, 
suggests  future  lines  of  work  that  may  profitably  be  undertaken  with 
this  crop,  discusses  the  dcA^elopment  of  the  sugar-beet  industry,  process 
of  manufacture,  and  beet-sugar  factory  conditions  in  Utah;  and  gives 
the  analyses  and  other  data  for  316  samples  of  sugar  beets  grown  in 
cooperative  experiments  thi*oughoiit  the  State  in  1898. 

Annual  BepoH,  1898,  pp.  IfSi,  dgnis.  S. — Contains  a  report  of  the 
director  on  the  work,  publications,  staff',  and  e<|iupment  of  the  sta  on; 
reports  of  the  different  departments;  results  of  a  study  of  the  effect  of 
different  amounts  and  different  kinds  of  alkalis  upon  the  germination 
of  seeds  of  cereals  and  legumes;  financial  statement  for  the  fiscal  year 
ended  June  30,  1898;  list  of  periodicals  received;  and  a  subject  list 
of  the  bulletins  issued  b}^  the  station.  An  index  to  the  annual  report 
and  bulletins  issued  during  the  year  accompanies  the  report. 
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The  operations  of  the  Utah  Station  have  })een  steadily  pursued 
during  the  past  yefiv  and  nuich  useful  work  has  been  accomplished. 
The  station  is  working-  along  lines  of  great  importance  to  the  agricul- 
ture of  the  State,  and,  considering  its  limited  resources,  has  under- 
taken a  relatively  large  amount  of  work. 

Vermont  Agricultural  Experiraent  Station,  Burlington. 

DKPAKT.MENT  OK   UNIVEHSITV   ( H'   VHKMONT   AND   STATE   AGRICULTUUAL  COLLEGE. 

The  work  of  the  Vermont  Station  during  the  past  year  has  l)een 
along  the  same  lines  as  hei'etofore,  including  chemical  studies  of  pota- 
toes, artichokes,  maple  sap,  and  fertilizers;  horticultural  investiga- 
tions with  special  attention  to  the  classification,  pollination,  and 
hyl)ridization  of  plums;  Ixjtanical  investigations,  especially  on  the  dis- 
eases of  potatoes,  apples,  and  carrots;  weeds,  the  purity  of  seeds,  and 
the  physiology  of  flow  of  maple  sap;  entomological  studies,  especially 
on  the  forest  tent  caterpillar;  investigations  on  animal  diseases,  and 
feeding  experiments  with  dairy  cows.  The  station  has  continued  to 
make  the  analyses  connected  with  fertilizer  inspection  under  a  State 
law.  As  a  residt  of  an  experimental  investigation  by  the  station  with 
reference  to  its  utility,  a  State  law  has  been  enacted  requiring  the 
inspection  of  feeding  stufl's  and  creamery  glassware,  and  this  work  has 
been  put  in  charge  of  the  station. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  Staten  appropriation   $15,000.00 

Fees  from  inspection  service   2,192.53 

Farm  products   5,589.85 


Total   22,782.38 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedule  prescribed  by.this 
Department,  and  has  been  approved. 

The  pu])lications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  63-07  and  the  Annual  Report  for  1898. 

Bullrfinx  63^  pp.  lit;  OJf.,  2>J>-  H^'  ^'J,  j>p.  Jfi. — Analystcs  of  Com- 
iiwrcidl  Feri'ilizcr^t. — These  bulletins  report  analyses  and  valuations  of 
12(1  brands  of  fertilizers  inspected  durii.g  the  spring  of  1898,  with 
notes  on  valuation,  and  a  discussion  of  the  results  of  inspection. 

Bulli  f ! n  GO.,  pp.  lG.,f  (jx..  9. — Chil)  Root  and  Black  Rot  of  the  Cah- 
IxKje  and  Tarn  'q>. — Notes  on  the  nature  and  occurrence  of  these  diseases, 
with  a  discussion  of  remedial  measures. 

Bullet  la  07.,  pj).  .iO^fgti.  10. — Ilyhrid  Plurm. — Descriptive  and  his- 
torical notes  on  50  varieties  of  plums  supposed  to  be  of  hybrid  origin; 
remarks  concerning  certain  groups  of  plums  considered  as  hyl)rids 
occurring  in  nature,  and  a  discussion  of  hybridity  among  plums  inider 
the  following  headings:  Trustworthy  evidences  of  hybridity;  classi- 
fication as  affected  by  hybridity;  extent  and  limits  of  hybridity  in 
plums;  utility  of  the  several  species  in  hybridizing,  and  plum  growing 
as  afi^ected  b}'  the  hybrids. 

Ann  ual  Report,  1898, 2U^-  ^TS^pls.  9,  figs.  19,  chiris  7.— This  includes 
the  organization  list  of  the  station;  table  of  contents  of  the  bulletins 
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published  during-  the  year  and  of  the  report;  financial  statement  for  the 
fiscal  3'ear  ended  June  30,  1898;  report  of  the  director  hriefi_y  sum- 
marizing the  results  obtained  in  each  department  during  the  year;  a 
list  of  available  publications;  abstracts  of  Bulletins  60-65  of  the  sta- 
tion; residts  of  investigations  on  the  effect  of  fertilization  upon  the 
composition  of  corn  and  potatoes,  including  tabulated  meteorological 
data;  a  study  of  the  experimental  error  involved  in  sampling  crops; 
tests  of  9  modifications  of  the  alkaline-permanganate  method  for  deter- 
mining the  availability  of  organic  nitrogen  in  fertilizers;  analyses  of 
a  numl)er  of  feeding  stufi^s,  with  remarks  favoring  a  law  regulating 
the  inspection  and  sale  of  feeding  stuff's  in  the  State;  analj^ses  of  56 
samples  of  water,  31  samples  of  sugar  beets,  and  8  miscellaneous  sam- 
ples; a  discussion  of  potato  and  apple  diseases  and  their  remedies, 
including  the  results  of  a  number  of  experiments;  notes  on  asparagus 
rust  and  club  root  of  cabbage  and  turnip;  a  partial  list  of  parasitic 
fungi  of  Vermont;  notes  on  Vermont  weeds  and  impurities  of  clover 
seed;  observations  upon  the  causes  and  conditions  of  sap  tiow  in  the 
sugar  maple;  a  report  on  laboratory'  studies  and  field  experiments  in 
plum  pollination,  including  notes  on  self-sterility,  a  discussion  of  reli- 
ability of  experimental  method,  pollination  aflinities  of  varieties  and 
species,  and  a  record  of  the  blossoming  season  of  plums  in  1898;  a 
contribution  to  theknowledgeof  physiological  constants;  data  and  dis- 
cussion on  the  northern  limit  of  the  successful  culture  of  different 
groups  of  plums;  a  monograph  of  the  Way  land  group  of  plums;  obser- 
vations on  the  occurrence  of  lichens  on  plum  trees,  with  recommenda- 
tions of  methods  of  removal;  results  of  experiments  in  1898  on  the 
artificial  use  of  enzymis  in  germination,  with  a  summary  of  previous 
work;  an  enumeration  of  the  species  of  the  genus  Lilium,  with  horti- 
cultural notes  on  each  species;  notes  on  the  winterkilling  of  twigs  and 
buds;  results  of  several  experiments  in  bee  keeping;  details  and  results 
of  experiments  on  the  proper  length  of  feeding  periods,  the  relative 
feeding  value  of  different  rations,  and  the  experimental  error  in  feed- 
ing tests;  a  study  of  the  effect  of  various  feeding  stuffs  upon  the  qual- 
ity of  butter;  results  of  an  investigation  on  the  comparative  merits  of 
various  preservatives  for  milk  samples;  a  record  of  the  station  herd  of 
29  cows  for  the  year  ending  October  31,  1897,  with  a  comparison  with 
records  for  previous  years;  observations  on  the  effect  of  fatigue  upon 
the  quantity  and  quality  of  milk;  and  miscellaneous  dairy  notes. 

The  operations  of  the  Vermont  Station  have  been  actively  prose- 
cuted during  the  past  year  and  considerable  useful  work  has  been 
accomplished.  The  station  oflicers  have  been  making  special  efforts 
to  reach  the  farmers  through  attendance  at  farmers'  institutes.  Addi- 
tional evidence  has  been  given  that  the  station  is  receiving  the  confi- 
dence and  support  of  the  State  by  the  enactment  of  the  law  for  the 
inspection  of  feeding  stuffs  under  direction  of  the  station. 

VIRGINIA. 

Virginia  Agricultural  and  Mechanical  Colleg-e  Experiment  Station,  Blacks- 
burg. 

DEPARTMENT  OF  VIRGINIA  AGRICULTURAL  AND  MECHANICAL  COLLEGE. 

The  work  of  the  Virginia  Station  during  the  past  year  has  included 
horticultural  investigations;  studies  of  plant  diseases;  botanical  and 
entomological  investigations;  chemical  studies,  especially  on  potatoes, 
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corn  foddor,  and  cominercial  feodino-  stuffs;  investigations  on  animal 
diseases,  espceially  Texas  fever,  stomach  worm  of  sheep,  and  p-arasiti- 
cal  diseases;  and  field  experiments  with  grain  and  forage  erops.  A 
building  was  erected  by  the  college  for  use  in  canning  fruits  and  veg- 
etables and  manufacturing  cider,  vinegar,  marmalades,  jellies,  etc. 
This  has  made  it  possible  for  the  station  to  undertake  experiments 
along  these  lines  in  which  the  horticidturist  and  chemist  have  coop- 
erated. Special  attention  is  being  given  to  problems  connectcKl  with 
the  manufacture  of  vinegar.  With  funds  obtained  from  the  State  a 
large  hillside  barn  lias  been  erected,  which  will  1)e  us(>d  for  general  and 
experimental  purposes.  This  will  enaljle  the  station  to  und(^rtake  sys- 
tematic feeding  experiments  with  different  kinds  of  live  stock.  The 
station  officers  have  continued  to  be  engaged  in  the  repression  of  the 
San  Jose  scale  and  animal  diseases  under  State  laws. 

The  income  of  the  station  during  the  past  fiscal  y<^ixi"  was  as  follows: 


Uniteil  States  appropriation   $15,000.00 

Local  coinniunity   100.00 

Farm  products.".   4,007.18 

Miscellaneous   46.  41 


Total    19,158.59 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  scliedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  tlie  past  fiscal  year 
were  Bulletins  73-8 T  and  the  Annual  Report  for  181*8. 

Bulletin  73,  j'p-  4- — Premrvcdion  of  Ccmi  Stover. — A  brief  discussion 
on  the  preservation  of  corn  stover  with  directions  for  cutting,  shock- 
ing, and  storing. 

BiiUetin  '/Jf.,  2'P-  Ih-i  fiv^-  ^- — Legislation  far  tJw  Suppression  of  the 
Scot  Jose  Scale. — Summer  Treatment  f^r  the  San  Jose'  Scale. — Text  of 
the  law  of  Virginia  relating  to  the  San  Jose  scale  with  conmients  ; 
data  obtained  in  recent  trials  of  pure  kerosene  for  the  destruction  of 
the  scale  ;  and  notes  on  three  forms  of  spraying  apparatus. 

BuUet/n  75,  pp.  6. — Blackleg. — A  description  of  the  cause,  symp- 
toms, and  treatment  of  this  disease  of  cattle. 

Ballet! II  70,  2>p.  6. — T/ie  Cattle  Tick  in  Virginia. — Descriptions  of  the 
different  cattle  ticks,  mention  of  th(>  regions  in  the  State  infested  with 
them,  and  a  discussion  of  means  of  exterminating  them  and  prexcnt- 
ing  theii-  importation. 

Balhtin  77,p>p.  9.— Test  (>f  Fertilizers  on  UV/.y/;'.— Results  for  LSDT 
and  a  siunmary  of  results  for  three  years  of  experim^ents  to  detei-mine 
the  amount  and  kind  of  fertilizers  recpiired  for  wheat. 

Bulletin  78,  p}j>.  6. —  Virginia  Jfa/'ls. — Analyses  are  given  of  ;>(> 
samples  of  marl  from  different  parts  of  the  State,  accompanied  hy  a 
brief  review  of  the  history  of  the  use  of  marls  in  Virginia,  and  a  dis- 
cussion of  their  value  as  a  fertilizer. 

Bulletin  79,  p/>.  22,  figs.  2. — Li.y/rction  and  Remedial  Treatment  of 
San,  Jose  /Scale. — Notes  on  the  disti'ibution  of  the  San  Jose  scale  in 
the  State,  and  on  the  sources  of  infection,  residts  of  tests  of  different 
remedies,  and  directions  for  the  treatment  of  trees  and  nursery  stock. 

Bulletin  80,  pp.  2. — Silage  for  Horses. — The  results  of  a  test  of 
feeding  corn  silage  to  2  horses  and  6  mules  for  a  period  of  six  weeks. 

Bulletin  81,  pp.  llf.,figs.  6. —  Grccsses. — Popular  notes  on  the  l)otan- 
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ical  characters  and  relationships  of  the  better  known  grasses  found  in 
the  State. 

Bulletin  82,  jpp.  11,  charts  2. — Meteorological  Data  and  Bloom  Notes 
of  Fruits. — Monthly  summary  of  meteorological  observations  made 
at  the  station  from  1893  to  1898,  and  a  record  for  the  same  years  of 
the  time  of  blossoming  of  a  number  of  varieties  of  orchard  and  small 
fruits. 

Bulletin  83 , 2>p-  8. — Index  to  Preceding  Bulletins. — An  index  to  Bul- 
letins 1-82  of  the  station. 

Bulletin  8Jf,  2^2>-  l^i  .fig^-  6. — Deliorning. — A  brief  review  of  the  his- 
tory of  dehorning  in  the  United  States,  anatomical  description  of  the 
parts  involved  in  dehorning,  and  a  discussion  of  different  methods. 

Bulletin  85,  pp.  10,  jigs.  %.  —  Tetanus. — An  account  of  the  cause, 
symptoms,  and  preventive  treatment  of  this  disease  with  a  detailed 
description  of  the  appearance  and  growth  upon  culture  media  of  the 
tetanus  bacillus. 

Bidletin  86,  pj).  6,  pis.  4- — A  Breliminari/  Study  of  TicJcs. — Tech- 
nical desci'iptions  and  notes  on  the  life  history  of  the  following  species 
of  ticks:  The  "Lone  Star  Tick"  {Amhlyoinmaunipunctctta),  the  cattle 
tick  {Boojjhilus  ho'cis),  the  wood  tick  {Dermacentor  americanus),  the 
cattle  tick  of  California  {D.  Occidentalis),  and  Ixodes  ricinus. 

Bulletin  87 ,  p2).  9.  —  Ganiiie  Distemper. — An  account  of  this  disease 
in  regard  to  history,  etiology,  symptoms,  course  and  prognosis,  differ 
ential  diagnosis,  pathological  anatom}'',  and  treatment. 

Annual  Report,  1898,  pp.  12. — Includes  the  organization  list  of  the 
station,  financial  statement  for  the  fiscal  year  ended  June  30,  1898, 
and  brief  reports  by  the  director  and  heads  of  departments  on  the 
station  work  for  the  year. 

The  operations  of  the  Virginia  Station  have  been  actively  prosecuted 
during  the  past  3^ear  and  considerable  useful  work  h  as  been  accomplished. 
The  station  has  continued  its  eff  orts  to  come  into  close  touch  with  farmers 
in  different  parts  of  the  State  through  the  publication  of  frequent  bul- 
letins, attendance  at  farmers'  institutes,  and  by  visiting  different  sec 
tions  in  connection  with  the  inspection  of  insect  pests  and  diseases  of 
plants  and  animals.  The  erection  of  new  buildings  by  the  college  will 
materially  increase  the  facilities  of  the  station  for  experimental  work, 
especiall}^  in  the  line  of  animal  husbandry. 

WASHIlSrGTOlSr. 
"Wasliiiigton  Agricultural  Experiment  Station,  Pullman. 

DEPARTMENT  OF  WASHINGTON  AGRICULTURAL  COLLEGE  AND  SCHOOL  OF  SCIENCE. 

The  work  of  the  Washington  Station  during  the  past  year  has 
included  field  experiments  with  cereals,  grasses,  and  forage  crops; 
feeding  experiments;  horticultural  investigations,  including  tests  of 
varieties  of  fruits  and  vegetables,  and  pruning,  grafting,  and  fertilizer 
experiments;  entomological  investigations,  especially  on  wheat  and 
fruit  insects,  and  studies  of  plant  diseases;  chemical  studies,  especially 
of  alkali  soils  and  fertilizei's;  and  studies  with  reference  to  the  repres- 
sion of  spermophiles,  the  relation  of  the  condition  of  teeth  of  animals 
to  their  health,  and  the  poisonous  effects  of  certain  wild  plants  of  the 
State  on  sheep.  With  the  aid  of  a  State  appropriation  the  substation 
at  Puyallup  has  been  reopened  and  experiments  are  being  conducted 
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there  with  Hax,  oats,  forage  crops,  sugar  ])eets,  potatoes,  and  fertilizers. 
There  is  also  a  small  orchard  in  which  spraying  experiments  are  heing 
made  and  inoculation  of  trees  for  black  spot  disease  in  conne(;tion 
with  the  studies  of  ]K-opagation  and  life  history  of  this  disease. 

Considerable  work  has  been  done  in  the  repression  of  the  Russian 
thistle  witli  funds  contri))uted  by  county  commissioners.  The  State 
lias  appropriated  ^7, 500  for  two  years  for  an  oyster  experiment  station 
under  the  supervision  of  the  State  Fish  Commission.  The  agricul- 
tural experiment  station  has  taken  charge  of  the  experimental  work 
comiected  with  this  enterprise  and  will  study  the  propagation  and  food 
of  the  oyster  on  the  Pacific  Coast.  The  State  also  appropriated 
$«»(», 000  for  a  new  science  building  for  the  use  of  the  college  and 
station. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation   $15,000.00 

State    858.!>!» 

Fees  anil  farm  products    1,810.73 


Total  -   17,664.72 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fluid  has  been  rendered  in  accordance  with  the  schedides  prescribed  by 
this  Depiirtment,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  33-3t)  and  the  Animal  Report  for  1890. 

Hull  ft  hi  .U^  pp.  pL  l^f(jx.  Jf. — Fihii'  Investigatiom. — This 
bulletin  reports  culture  and  variety  tests  and  retting  experiments  with 
tlax,  and  describes  in  a  popidar  way  the  various  operations  which 
enter  into  its  culture  and  the  preparation  of  the  fiber. 

Bulletin  31f.^  'pp.  18^  ph.  '2.  —  Tlie  Hutinlan.  T/ihtle  In  Wmhington. — 
Notes  on  the  occurrence  of  the  Russian  thistle  in  the  State,  description 
of  the  plant,  suggestions  for  its  destruction,  list  of  plants  that  have 
been  mistaken  for  the  Russian  thistle,  danger  from  the  pest,  and  an 
appeal  to  the  farmers  to  prevent  its  spread. 

Bulletin  oo^pp.  '2J^,f(i.ii.  IJ. — 2Iis(rlli(neou.s  Injurious  Insects. — Notes 
are  given  on  the  appearance,  life  history,  natural  enemies,  etc.,  of  the 
San  Jose  scale,  bud  moth,  straw  l)errv  crown  moth,  plum  sphinx, 
tomato  worm,  and  blister  beetles,  with  sugoestions  as  to  remedies. 

Bulletin  36,  pp.  16,  figs.  8. — Insects  Tajurlous  to  Currants  and 
Gooseberries. — The  following  insects  attacking  the  fruit  or  foliage  of 
the  currant  and  gooseberry  are  described  and  their  life  histories  and 
remedies  given:  Dark  currant  fly,  yellow  currant  fly,  gooseberry  fruit 
worm,  native  currant  sawfly,  pepper-and-salt  currant  moth,  currant 
aphis,  currant  borer,  and  western  pulvinaria. 

Annual  Report,  1896.,  pp.  56. — In  addition  to  a  financial  statement 
for  the  fiscal  year  ended  June  30,  1896,  and  a  brief  report  by  the 
director,  this  consists  of  departmental  reports  containing  results  of 
variety  and  culture  experiments  with  wheat,  oats,  corn,  and  forage 
plants;  notes  on  experiments  in  seeding  pastures  and  permanent 
meadows;  statements  concerning  life-history  studies  of  the  ground 
squirrel  and  experiments  to  exterminate  it  by  poisons  and  by  bacte- 
rial diseases;  notes  on  weeds  and  field  work  in  botany;  brief  notes  on 
several  insects  which  were  injurious  during  the  year;  a  summary  of 
meteorological  observations,  and  analyses  of  a  large  number  of  miscel- 
laneous samples. 
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The  operations  of  the  Washington  Station  have  been  actively  pur- 
sued during  the  past  year  and  considerable  useful  work  has  been  accora- 
j)lished.  The  station  is  securing  the  confidence  and  support  of  the 
State  in  a  larger  measure  than  heretofore.  The  college  with  which 
the  station  is  connected  has  also  been  in  a  more  prosperous  condition 
and  the  erection  of  a  new  science  hall  will  materially  increase  the  facili- 
ties of  the  station  for  experimental  investigation  in  a  number  of  lines. 
The  station  is  still  burdened  with  general  expenses  for  the  maintenance 
of  a  farm  which  more  pi'operly  belong  to  the  college.  A  clearer  differ- 
entiation of  the  experimental  work  on  the  farm  from  its  general  opera- 
tions would  be  much  to  the  advantage  of  the  station. 

WEST  VIRGmiA. 
West  Virginia  Agricultural  Experiment  Station,  Morgantown. 

DEPARTMENT  OK  THE  WEST  VIRGINIA  UNIVERSITY. 

The  work  of  the  West  Virginia  Station  during  the  past  year  has 
been  in  the  same  lines  as  heretofore,  including  fertilizer  analysis  and 
inspection;  chemical  and  physical  studies  of  soils;  entomological  inves- 
tigations, especially  on  the  forest  insects;  horticultural  investigations; 
poultry  experiments;  pot  experiments  with  reference  to  the  fixation 
of  nitrogen  b}^  leguminous  plants;  and  feeding  experiments  with  sheep. 
The  chemist  of  the  station  has  been  employed  as  chief  chemist  of  the 
State  Geological  and  Economic  Survey  with  which  the  station  has 
cooperated  in  the  examination  and  classification  of  the  soils  of  the<- 
State  and  a  study  of  the  physical  conditions  of  the  State  with  refei'ence 
to  its  adaptability  to  fruit  growing.  Experiments  in  the  management 
of  orchards  have  been  made  in  several  counties.  In  the  greenhouse' 
experiments  in  the  breeding  of  roses  and  carnations  and  the  cross 
pollination  of  strawberries  have  been  made.  There  have  also  been 
expermients  in  the  cold  storage  of  apples  and  tests  of  fertilizers  for 
apple  trees  with  reference  to  their  effect  on  the  growth  of  roots  and 
top  and  the  development  of  the  fruit. 

The  chemist  has  made  special  investigations  on  the  preservation  of 
milk  by  pressure  and  on  methods  of  preserving  eggs.  The  experi- 
ments with  poultry  include  feeding  experiments  and  the  study  of  heat 
and  moisture  problems  involved  in  artificial  incubation. 

Cooperative  experiments  with  sugar  beets  have  been  contiiuied  in 
different  parts  of  the  State. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation  $15,000.00 

Fees  for  fertilizer  inspection     6,  877.  HI 

Farm  products  -   245.  00 

Miscellaneous,  including  balance  from  previous  year   1 ,  021 .  51 


Total  -   23,144.12 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  heen  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  53-55  and  the  Annual  Reports  for  1897  and  1898. 

Bulletin  53,  jjp.  "29. —  Coiiiinercial  Fertilizers. — This  bulletin  contains 
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reports  or  analyses  and  \  aluations  of  343  samples  of  commercial  fer- 
tilizers representino-  18»!  Ijrands,  the  text  of  the  West  Virginia  law 
concerning  commercial  fertilizers,  and  a  table  showing  the  quantit}' 
and  value  of  the  diti'erent  classes  of  fertilizers  sold  in  the  State  during 
each  of  the  years  from  1895  to  1898. 

Ballet! I)  5Jf^  )>)>.  Jl<js.  33. — Nurwry  Hh\U. — Popular  notes  on  the 
propagation  of  plants  by  natural  processes,  by  cuttings,  layers,  grafts, 
and  l)uds,  and  on  pruning. 

Bnlh't'ni  no^pp.  15. — S>ir/ar-h(<'f  In  I'csflgatlan-'i  in  1898. — A  report  on 
cooperative  culture  experiments  with  sugar  beets  in  diti'erent  sections 
of  the  State,  including  tabulated  analyses  of  125  samples,  popular 
directions  for  the  culture  of  the  crop,  and  the  results  of  experiments 
with  diti'erent  conmiercial  fertilizers  on  I)  series  of  plats  at  the  station. 

Aniiuul  Report^  1897.,  pp.  66. — This  contains  a  financial  statement 
for  the  fiscal  year  ended  Jane  30.  1897,  and  reports  l)v  the  director, 
agriculturist  and  horticulturist,  entomologist,  and  chemist,  reviewing 
in  detail  the  diti'erent  lines  of  station  work  for  the  year.  The  report 
of  the  entomologist  contains,  in  addition  to  miscellaneous  notes,  o])serva- 
t  ons  on  the  influence  of  altitude  on  the  distribution  of  plant  and 
animal  life. 

Annual  Report^  1898.,  pp.  JfS,  ph.  1. — A  financial  statement  for  the 
fiscal  year  ended  Jvme  30,  1898,  and  a  general  review  of  the  work 
of  t\\v  station  for  the  year  by  the  director,  with  more  detailed  reports 
by  the  chemist,  entomologist,  and  horticulturist. 

The  operations  of  the  West  Virginia  Station  have  been  actively 
prosecuted  and  consideral)le  useful  work  has  b(>en  accojiiplished.  The 
opportunities  of  the  station  for  useful  field  experiments  have  been 
improved  l>y  a  change  of  farms.  The  new  farm  comprises  91  acres 
and  it  contains  considerable  areas  suitable  for  field  experiments.  The 
e  ilargement  of  the  station  greenhouses  has  materially  improved  the 
facilities  for  horticultural  investigations  under  glass.  The  station  is 
coming  into  closer  touch  with  the  farmers  of  the  State  through  coop- 
erati\  e  experiments  and  through  farmers'  institutes. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin,  Madison. 

DEPARTMENT  OF  THE   UNIVERSITY   OF  WISCONSIN. 

The  work  of  the  Wisconsin  Station  during  the  past  year  has  been 
along  the  same  lines  as  heretofore,  including  chemical,  bacteriological, 
and  practical  investigations  in  dair^'ing;  investigations  in  agricultural 
physics,  especially  studies  of  soils,  drainage,  and  irrigation;  feeding 
exY)eriments  with  dairy  cattle,  calves,  sheep,  and  pigs;  horticultural 
investigations,  and  chemical  analyses  of  sugar  beets,  feeding  stuff's,  and 
fertilizers. 

The  chemist  and  bacteriologist  have  continued  studies  on  the  curing 
of  cheese  and  have  undertaken  studies  of  the  gases  given  off  by  silage. 
Studies  are  l)eing  made  with  reference  to  the  management  of  cows 
artected  with  tuberculosis  and  the  practicability  of  breeding  up  a 
healthy  herd  from  diseased  cows.  The  relative  merits  of  pasteurized 
and  unpasteurized  creamery  separator  skim  milk  for  calves  has  been 
tested,  and  the  cost  of  food  as  related  to  the  production  of  milk  and 
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butter  fat  from  high-grade  animals  is  being  determined  with  several 
breeds  of  cattle.  Studies  of  dairy  cows  as  found  on  farms  have  been 
conducted. 

Field  and  pot  experiments  have  been  made  with  black  marsh  soils 
with  reference  to  the  improvement  of  their  physical  condition.  Studies 
are  also  being  made  of  the  effects  of  different  crops  on  virgin  clay  soil 
and  the  amounts  of  water  requii'ed  by  jack  pine  and  other  light  soils. 
Economic  problems  involved  in  the  use  of  irrigation  for  potatoes  have 
been  studied. 

In  horticulture  special  attention  has  been  given  to  the  effects  of 
freezing  on  fi'uit  trees  and  the  exact  time  of  the  year  when  fruit  buds 
form.  Breeding  experiments  are  being  made  with  tomatoes,  corn,  and 
strawberries. 

An  appropriation  of  $36,000  for  a  central  heating  plant  for  the  col- 
lege of  agriculture  and  for  the  enlargement  of  the  dairy  building  was 
made  by  the  State  legislature,  but  has  been  held  in  abeyance  liy  the 
governor  on  certain  technicalities.  The  horse  barn  on  the  college  farm 
has  been  remodeled  at  a  cost  of  $9,000.  The  changes  made  include 
facilities  for  feeding  experiments  with  a  considerable  number  of  steers, 
and  demonstration  room  and  hospital  stall  for  the  use  of  the  veterma- 
rian  recently  appointed.  A  farm  of  160  acres  has  been  purchased, 
which  will  be  used  by  the  station  in  connection  with  its  investigations 
on  tuberculosis  and  other  experimental  inquiries. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation   ?  15, 000.  00 

State   15,000.  00 

Fees  for  fertilizer  analyses     125.  00 

Total   30,125.00 

A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  by  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  67-73  and  the  Annual  Reports  for  1897  and  1898. 

Bulletin  67,2)p-  ^'^O^fgn.  9. — Factory  Tests  for  Milk. — Various  tests 
relating  to  the  quality  of  milk  are  discussed.  These  include  biological 
tests,  testing  of  milk  by  its  taste  and  odor,  the  detection  of  foreign 
matter,  determination  of  acidity,  rennet  test,  detection  of  antiseptics, 
fermentation  tests,  and  the  Wisconsin  curd  test  which  originated  in 
the  Wisconsin  Dairy  School  in  1895.  An  illustrated  description  of 
the  Wisconsin  curd  test  and  the  method  of  conducting  it  and  inter- 
preting the  results  are  given,  as  are  also  notes  on  the  actual  results 
obtained  in  using  this  test  under  factory  conditions. 

Bulletin  68.,  2^P-  44,  —  ^^'^^^  Vea'/'\s  Wor/i  Done  hy  a  16 -foot- 

Geared  Windmill. — The  work  done  by  a  16-foot-geared  steel  power 
mill  as  well  as  the  total  wind  movement,  hour  by  hour,  for  the  year 
ending  March  6,  1898,  are  recorded. 

Bulletin  69,  j^P-  .fiy^-  3. — Pasteurization,  as  A2)plied  to  Butter 
Making. — A  brief  history  of  the  use  of  pasteurization  and  pure  cul- 
tures in  butter  making  and  a  description  of  a  series  of  experiments, 
extending  from  February  to  August,  made  at  the  creamery  of  the 
Wisconsin  Dairy  School.  The  primary  objects  of  the  work  were  to 
see  if  pasteurized  butter  would  meet  the  demands  of  the  American 
market  and  to  test  the  efficiency  of  the  pasteurizing  machine  used. 
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Besides  results  on  these  topics,  data  bearing-  on  the  general  sul>jeet  of 
butter  making  are  reported. 

Bullet ui  ^^"ifiy^-  1'^- — Construction  of  CJieese-C'vrwg  Ro<ynis 

for  Mahda'i nlng  Temperatures  <>f  68°  to  68°  F. — The  bulletin  contains 
records  of  the  temperature  of  the  soil  and  ground  water  and  of  the  air 
in  Wisconsin;  d(\scriptions  of  a  number  of  cheese  factories  in  the  State 
ecjuipped  with  horizontal  or  vertical  suljeartii  ducts,  with  record  of  their 
operations  and  efl'ectiveness;  a  brief  account  of  experiments  in  using 
an  air  blast  for  drawing  air  from  a  well  and  cooling  a  lectia-e  room  in 
the  university;  detailed  directions  for  the  construction  of  wooden  and 
masonry  above-ground  curing  rooms  and  of  luiderground  ciu'ing  rooms, 
and  a  discussion  of  various  methods  of  cooling  the  air  in  curing'  rooms. 

Bulletin  7  P2>.  3/4.^  fig.  1. — Sugar-beet  Invcdigat'ams  in  Wisconsin 
during  1898. — Contains  analyses  of  253  samples  of  sugar  beets  grown 
in  50  diti'erent  counties  of  the  State;  a  summary  of  aiialys<>s  of  2,537 
samples  uiade  during  5  seasons  since  18!Hl;  results  of  germination  tests 
of  beet  s(>ed  in  1898;  a  discussion  of  the  adaptability  of  diti'erent  parts 
of  the  State  to  sugar-l)eet  culture,  the  eti'ect  of  fertilizers,  cost  of  pro- 
duction, etc.;  and  the  results  of  culture,  fertilizer,  and  variet}'  test  at 
the  station. 

Bulletin  7^,  pp.  37,  figs.  51. — Small  Fruits  in  1898. — Descriptive 
and  other  notes  are  given  on  tests  of  varieties  of  strawberries,  rasp- 
berries, black})errie!ri,  currants,  and  gooseberries.  An  experiment  in 
spraying  currants  for  Septoria  'rlhis  and  tests  of  the  Logan))erry, 
golden  mavberry,  strawberry-raspberry,  and  fJapan  wineljcrrv  are  also 
noted. 

Bulletin  73,  pp.  10. — Analyses  o  f  Conmiercial  Fertilizers^  ISOO. — The 
l)ull('tin  includes  explanations  of  terms,  notes  on  valuation,  analyses  of 
5  samples  of  fertilizers,  and  the  text  of  the  fertilizer  law  of  AVisconsin. 

Annual  Report  1897 ,  pp.  338,  figs.  59. — This  contains  the  report  of 
the  director  on  the  stati',  work  and  pul)lications  of  the  station;  tabu- 
lat(>d  data  on  the  weight  of  sows  several  hours  befoi'e  and  several  hours 
aft(>r  farrowing,  weight  of  afterl)irth,  weight  of  litters,  and  weight  of 
individual  i)igs;  data  on  the  yield  of  milk  of  -t  sows,  with  analyses  of 
9  samples  of  the  milk;  results  of  tests  with  5  sows  and  their  litters  to 
compare  the  cost  of  feeding  before  and  after  weaning;  results  of  a 
comparison  of  corn  and  corn  meal  for  pig-  feeding,  made  with  two  lots 
of  9  pigs  each  covering  twelve  weeks  and  two  lots  of  T  pigs  each  co\  ering 
nine  weeks;  a  report  of  three  experiments  including- in  all  63  lambs,  made 
to  determine  the  comparati\'e  value  of  diti'erent  grains  for  lambs  before 
weaning;  an  account  of  expei-iments  in  rearing  earlv  lambs  l)y  cross- 
ing- pure  l)red  Dorset  rams  on  Shropshire  grade  ews;  a  discussion  of 
the  recjuirement  for  a  Hock  of  mutton  sheep;  detailed  instructions  for 
the  culture  and  use  of  the  rape  crop,  together  with  the  results  of  cut- 
ting rape  for  soiling  purposes  and  experiments  in  feeding  rape  to 
land)s  and  pigs;  a  reprint  in  an  abridged  form  of  Bulletin  5(5  of  the 
station,  giving  statistics  relating  to  52  creameries  in  the  State;  statis- 
tics for  104  cheese  factories  in  the  State,  showing  daily  milk  supply, 
average  fat  content  of  milk,  number  of  patrons,  etc.;  an  account  of 
the  development  and  growth  of  the  dairy  industry  in  Wisconsin  and 
of  the  present  distribution  of  l)utter  and  cheese  factories  in  the  State; 
a  test  of  the  (iuernse}'  cow,  Suke  of  Kosendale  (6520  G.  II.  B.);  an 
account  of  the  changes  taking  place  in  th(^  ripening  of  ch(>ese  and  the 
present  status  of  the  theories  regarding  the  cause  of  these  changes, 
H.  Doc.  500  7 
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together  with  a  detailed  account  of  investigations  at  the  station  result- 
ing in  the  discovery  of  an  unorganized  ferment  as  a  natural  compo- 
nent of  milk;  a  general  discussion  on  curing  cheese  in  Wisconsin  and 
the  rcsidts  of  5  series  of  experiments  in  ripening  cheese  at  temperatures 
ranging  from  50°  to  85°  F. ;  a  studj^  of  bacteria  found  in  the  whey 
expressed  from  fresh  cheese  curds  ripened  in  an  atmosphere  saturated 
with  ether  vapor;  results  of  irrigation  experiments  with  barley,  clover, 
potatoes,  and  corn;  analyses  of  corn  to  determine  if  methods  of  seed- 
ing affect  the  composition;  a  report  on  field  and  plant  house  experi- 
ments on  recently  reclaimed  swamp  lands  to  ascertain  if  there  was  a 
deficiency  of  available  nitrogen  in  the  soils;  a  record  of  the  work  done 
by  a  windmill  and  the  wind  movement  for  each  hour  of  the  day  from 
March  6  to  August  31,  1897,  with  a  description  of  the  windmill  and 
pumps  and  the  methods  used  in  the  tests;  an  account  of  pot  experi- 
ments with  potatoes  made  with  samples  of  soil  from  pine  barrens  to 
learn  the  capabilities  of  these  soils  when  supplied  with  an  abundance 
of  water;  observations  on  the  percolation  of  water  in  sands  of  different 
grades;  notes  on  the  commercial  forms  of  the  three  essential  elements 
of  food,  and  tabulated  analyses  and  valuations  of  li  samples  of  fer- 
tilizers licensed  in  Wisconsin  in  1897;  a  study  of  the  effect  of  applica- 
tions of  different  forms  of  potash,  phosphoric  acid,  and  lime  on  the 
yield  and  composition  of  corn  grown  on  mai'sh  soils,  Avith  analyses  of 
samples  of  marsh  soils  from  unfertilized  plats;  a  report  on  experiments 
in  the  application  of  water  pressure  to  the  roots  of  trees  as  a  means  of 
promoting  the  starting  of  their  buds,  and  thereby  preventing  failure  in 
transplanting;  observations  on  the  ripening  season  of  a  pistillate  straw- 
bciT}",  as  affected  hy  pollen  from  varieties  blooming  at  different  peri- 
ods; an  account  of  studies  concerning  the  distribution  in  the  soil  of 
roots  of  strawberries,  raspberries,  grapes,  and  apple  trees;  results  of 
tests  of  the  influence  of  varying  amounts  of  water  on  the  germination 
of  beet  seed;  a  report  on  miscellaneous  experiments  and  observations, 
including  tests  of  •!  A'arieties  of  tomatoes,  planting  potatoes  at  differ- 
ent depths,  use  of  Ceres  pulves  and  hot- water  treatment  for  oat  smut, 
injury  to  ffower  buds  of  the  plum  and  cherry  by  cold,  and  tests  of 
varieties  of  cherries  and  small  fruits;  results  of  an  experiment  to  deter- 
mine the  temperature  of  water  best  suited  to  the  growth  of  certain 
plants  under  glass;  text  of  the  Wisconsin  fertilizer  law;  lists  of 
exchanges  and  acknowledgments,  and  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1897. 

Annual  Report^  1898,2^-  '^^'^ifid^-  — I"  addition  to  the  organiza- 
tion list  of  the  station,  a  general  report  by  the  director,  text  of  the 
Wisconsin  fertilizer  laAv,  lists  of  exchanges  and  acknowledgments,  and 
a  financial  statement  for  the  fiscal  year  ended  June  30,  1898,  the  fol- 
lowing work  is  reported  in  greater  or  less  detail:  A  comparison  of 
whole  corn  and  corn  meal  for  fattening  pigs  in  3  tests  including  16 
pigs  each;  a  comparison  of  different  farm  grains  for  lambs  before  and 
after  weaning;  tests  with  2  lots  of  20  pigs  each  to  compare  rape  and 
clover  for  growing  pigs;  official  test  of  10  cows  made  for  the  Holstein- 
Friesian  Association;  effect  of  varying  strengths  of  commercial  rennet 
extract  in  curdling  milk;  experiments  to  determine  the  action  of  rennet 
in  milk  diluted  with  water  in  different  proportions;  several  investiga- 
tions to  determine  the  influence  of  common  salt  upon  the  action  of 
rennet;  a  comparison  of  two  methods  of  handling  sour  milk  in  making 
cheese;  a  description  of  the  Wisconsin  curd  test  for  detecting  tainted 
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milk  ropriiited  from  Bulletin  07  of  the  station;  pasteui'ization  experi- 
ments in  t)utter  making,  scoi'e  of  butter  as  atfeeted  ))ysize  of  package, 
and  propagation  of  starter  for  ripening  cream  reprinted  with  changes 
from  Bulletin  6!>  of  the  station;  experiments  to  determine  the  proper- 
ties of  a  digestive  ferment  in  milk  previously  discovered  at  the  station 
and  for  which  the  name  galactase  is  proposed;  an  investigation  of  the 
distribution  of  galactase  in  the  milk  of  different  species  of  mannnalia; 
a  study  of  the  antiseptic  value  in  milk  of  different  chemicals  which 
have  been  considered  as  acting  upon  organized  ferments  without 
mat(>rially  interfering  with  the  enzyms  produced  by  them;  several 
series  of  experiments  to  determine  the  relative  al)sorption  by  warm  and 
cold  milk  of  a  number  of  odors;  bacteriological  examination  of  a  num- 
ber of  samples  of  bread  undergoing  an  abnormal  fermentation;  a  study 
of  the  influence  of  early  spring  tillage  on  soil  moisture  as  compared 
with  later  spring  tillage;  studies  on  the  yield  of  crops  grown  with 
natural  rainfall  and  with  the  natural  rainfall  supplemented  by  irriga- 
tion; a  new  method  for  the  mechanical  analyses  of  soils;  lal>oratory  and 
greenhouse  experiments  to  determine  the  effectiveness  of  different  soil 
nudches;  a  record  of  one  year's  work  done  })y  a  windmill  reprinted  in 
an  abridged  form  from  Bulletin  08  of  the  station;  the  results  of  sugai' 
beet  investigations  during  1897  condensed  from  Bulletin  O-i  of  the 
station;  a  brief  discussion  of  fertilizers  for  lawns  appended  to  a  reprint 
of  Bulletin  7^  of  the  station;  observations  on  the  root  growth  of  several 
species  of  plants  in  the  spring  of  1S!»8  made  in  order  to  ascertain  the 
bearing  of  early  s])ring  root  growth  upon  transplanting  and  cultiva- 
tion; a  study  of  tlie  moi'})hology  of  the  strawberry  plant;  methods  of 
improving  the  efficiency  of  sprajdng-  apparatus ;  greenhouse  experi- 
ments with  a  number  of  plants  to  determine  the  comparative  inffuence 
of  warm  and  cold  water  on  plant  growth;  and  a  description  of  the  new 
dairy  barn  and  stock-judging  building. 

The  operations  of  the  Wisconsin  Station  during  the  past  year  have 
been  conductt'd  on  the  same  policy  as  heretofore,  involving  a  strong 
combination  of  scientific  and  practical  work.  The  State  and  the 
university  have  continued  to  maintain  a  liberal  attitude  toward  the 
station.  Tlirough  its  publications  and  correspondence,  as  well  as 
through  the  college  of  agriculture  and  the  farmers'  institutes,  the 
station  is  bringing  the  results  of  its  work  to  bear  in  an  increasing 
measure  on  the  practice  of  agriculture  in  the  State. 

WYOMING. 
Wyoming-  Agrictiltural  Experiment  Station,  Laramie. 

DEI'AKT.MENT  OF  THK  UNIVERSITY  OF  WYOMINC. 

The  work  of  the  W3^oming  Station  during  the  past  year  has  been 
mainly  along  the  same  lines  as  heretofore,  including  studies  of  alkali 
and  other  soils;  irrigation  investigations;  ffeld  experiments  with 
wheat,  oats,  liarley,  alfalfa,  and  other  forage  plants;  botanical  studies, 
especially  of  native  forage  plants  and  forest  trees;  chemical  studies 
of  the  effect  of  alkali  on  seeds;  physical  studies  of  soils  and  soil  mois- 
ture and  investigations  regarding  the  origin  of  alkali  and  the  relation 
of  wind  erosion  to  the  making  of  soil;  and  meteorological  observations. 

The  station  has  received  a  donation  of  80  acres  of  land  with  water 
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right,  and  studies  of  the  duty  of  water  on  oats,  alfalfa,  and  potatoes 
have  been  undertaken  on  a  portion  of  this  land.  The  station  is 
cooperating  with  this  Department  in  irrigation  investigations  and  in 
the  testing  of  forage  plants  and  cereals. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation    000.  00 

Fees   70.90 

Farm  products   100.  00 

Miscellaneous   300. 00 


Total   15,470.90 


A  report  of  the  receipts  and  expenditures  for  the  United  States  fund 
has  been  rendered  in  accordance  with  the  schedules  prescribed  l)v  this 
Department,  and  has  been  approved. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  37-40  and  the  Annual  Report  for  1898. 

Bulletin  37,  pp.  36,  pis.  2. — The  Stooling  of  G7'aim. — Details  and 
results  of  experiments  to  determine  the  relative  tillering  of  wheat, 
oats,  and  barle}^  carried  on  at  Laramie  and  at  4  substations  in  the  State 
for  two  years  in  succession,  with  a  discussion  on  the  efi'ects  of  altitude 
and  irrigation  on  the  stooling  of  grains  and  some  practical  hints  in 
grain  growing  at  high  altitudes. 

Bulletin  38, pp.  3Jf,j)ls.  W. — Cultivated  SJiadeand  Forest  Trees.— K 
statement  of  the  general  forestry  conditions  of  the  State;  a  brief  dis- 
cussion of  the  danger  of  extinction  of  native  forests,  the  necessit}^  for 
their  preservation  and  the  influence  of  trees  on  growth  of  plants;  sug- 
gestions for  the  planting  and  care  of  trees;'  detailed  notes  on  the  rela- 
tive value  of  a  number  of  trees  for  forest,  as  well  as  ornamental  plant- 
ing in  Wyoming,  as  indicated  by  experimental  trials  at  the  station ; 
and  notes  on  a  number  of  insect  enemies  of  trees,  with  suggestions  as 
to  remedies. 

Bulletin  39,  pp.  H'B. — Alkali  Studies,  II. — A  discussion  of  the  charac- 
ter of  Wyoming  alkali;  studies  of  the  effect  of  alkali  on  the  germina- 
tion of  seed;  field  experiments  with  different  plants  on  alkali  soils; 
notes  on  the  reclamation  of  alkali  soils;  plants  which  have  shown 
alkali-resisting  properties;  and  pot  experiments,  showing  the  influence 
of  alkali  on  the  evaporation  of  water. 

Bulletin  Jft,  pp.  5'2,  Jigs.  '27.  —  TJie  Trees  of  Wyoming  and  How  to 
Know  Them. — Illustrated  descriptions  of  16  genera  of  trees  repre- 
sented by  31  species,  with  notes  on  their  distribution  throughout  the 
State,  and  a  key  to  the  genera. 

Amvual  RepeM,  1898,  pp.  378,  j)ls.  Jp3,  figs.  3,  charts  3. — This  con- 
tains reports  of  the  director  and  heads  of  departments  reviewing  the 
work  of  the  year,  the  treasurer's  report  for  the  fiscal  year  ended 
June  30,  1898,  and  an  appendix  containing  reprints  of  Bulletins  34-37 
of  the  station. 

The  operations  of  the  Wyoming  Station  have  been  activel}^  prose- 
cuted during  the  past  yeaV,  and  considerable  useful  work  has  been 
accomplished.  The  station  is  doing  well  in  confining  its  operations 
very  largely  to  problems  relating  to  soils  and  irrigation.  The  station 
is  making  a  special  effort  to  come  into  closer  touch  with  the  farmers 
of  the  State  by  making  its  bulletins  more  popular  in  character  and 
reserving  the  detailed  report  of  its  investigations  for  the  annual  report. 


AGRICULTURAL  EXPERIMENT  STATIONS. 


101 


THE    ASSOCIATIOT^    OF  AMERICAN  AGIIICUI.TITRAL  COE- 
EEGES  AND  EXPERIMENT  STATIONS. 

The  thirtoonth  annual  convention  of  the  Association  of  American 
Atjricultural  Colleges  and  Experiment  Stations  was  held  at  San  Fran- 
cisco, Cal.,  July  3-5, 1899,  and  was  attended  by  deleo;ates  representing 
the  colleges  and  stations  in  Si  States  and  Territories.  Through  the 
generosity  of  the  citizens  of  California  opportunities  were  given  the 
delegates  to  examine  difierent  phases  of  the  agriculture  of  various  sec- 
tions of  the  State. 

The  anrnial  address  of  the  president  of  the  association,  delivered  by 
Dr.  H.  P.  Arms])y,  director  of  the  Pennsylvania  Experiment  Station, 
dw'elt especially  on  "the  importance  of  making  the  experiment  station 
primarily  an  institution  for  research  by  means  of  which  the  farmer 
would  receive  enlarged  knowdedge  of  the  principles  underlying  his  art 
and  the  ways  in  which  these  principles  might  he  intelligently  applied 
in  practice.  In  this  way  the  station  would  l>e  the  source  of  knowledge 
and  inspiration  for  the  farmer  and  the  student  in  the  agricultural 
college  and  constitute  the  capstone  of  agricultural  education." 

In  the  report  of  the  chairman  of  the  sectiori  on  agriculture  and 
chemistry  the  effect  of  the  inspection  work  on  the  reseai'ch  work  of 
the  stations  was  discussed.  He  pointed  out  the  dangers  from  this 
police  work  where  suitable  provision  for  its  execution  is  not  made, 
and  suggested  that  by  organization,  deputization,  and  employment  of 
special  assistants  the  interference  of  this  work  with  the  regidar 
research  work  of  the  stations  could  be  minimized. 

The  subject  of  cooperation  between  the  experiment  stations  and 
this  De])ai'tment  was  discussed,  and  a  committee  was  appointed  to 
consider  the  basis  and  methods  of  such  cooperation  and  report  at  the 
next  meeting  of  the  association. 

Among  the  subjects  relating  to  experiment  station  work  which  were 
considered  in  the  sections  were  the  following:  Alkali  soils,  irrigation, 
range  feeding  of  cattle,  the  available  energy  of  feeding  stufi's,  plants 
poisonous  to  stock,  inspection  of  nursery  stock  and  orchards,  and  irri- 
gation methods  in  orchards.  Papers  on  climatology  and  horticulture 
and  on  methods  of  seed  testing  and  their  relation  to  the  farm  and 
garden  were  read  in  general  session. 

The  annual  meeting  of  the  Association  of  Official  Agricultural 
Chemists  was  held  in  connection  with  that  of  the  other  association. 
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